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B nocobuu ncnonbsosaHbl MaTepuarbl U3 OTKPbITbIX
ncrouHukos cetn VHtepHet. Mockonbky MCTOUHM-
KU, pa3Mellatowme y cebsa nHbopMaumio, 4aneko He
Bceraa senstotcs obnagatensMy aBTOPCKMX Mpas,
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C6opHMK NpefHasHayYeH UCKIYUTENbHO ANS He-
KOMMEepPYEeCKOro UCMob30BaHUA.
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Penensus Ha pabo4yio nporpaMmMy OCHOBHOI'O o0miero oopasoBaHus no
npeamety «TexHosorus
«eonndopmManHOHHbIE TEXHOJIOTHH
Astopsi: Bicrpos A.JO., @®omunbix A.A.

PaGodass mporpaMma OCHOBHOTO 00mero obpasoBaHust «["eonH(OpPMALIHOHHEIC
TEXHONOTHHY TIO TpeaMeTy « TeXHOTOTHsA» HanpasieHa Ha QOPMHPOBAHHIE IPAKTHISCKIX
HABHIKOB B c(epe TCOMH(POPMAIMOHHBIX CHCTEM, PabOTy ¢ reonpoCTPaHCTBEHHLIMH
JAHHBIME, ODHEHTHPOBAHWE H HABHWTALMIO HAa MECTHOCTH, H3yYCHHE COBPCMEHHBIX
TEXHOJIOTHH 06pabOTKA MaTepHaloB M NAHHBIX, HCCIIEOBAHHME OKPYIXKAIOWIEro MHpa C
[IOMOIIBIO COBPEMEHHBIX TEXHOJIOTMH H CTHMYJIMDOBAHHC HHTEpeca obydJaromuxcsi K
TexHUYecKUM Haykam. [Iporpamma (68 4acoB) npeaHasHaueHa Ul OpraHu3alkiy 3aHATHH
YIeHHKOB 7 Kiacca MO TIPeAMETHOH obnactu «TexHONOrHS» B pamKax oOmIero
06pasoBaHHS M HanpaBlieHa OOIIEMHTCIUIEKTyalbHOE W TEXHHYECKOe pAasBHTHE
oOydaromuxcs.

Kypc mosBonser cHOpMHPOBATH Y 00y4YarOIIUXCsl yCTOWYMBYIO CBSI3b MEXIY
HHGOPMAIFOHHEIM ¥ TEXHOJNOTMYECKMM HANpPABICHHAMM Ha OCHOBE pPEAIBHBIX
IIPOCTPAHCTBEHHBIX [JAHHBIX, TAKHX Kak aspodOTOCHEMKA, KOCMHYECKas CBHEMKa,
BEKTOPHBIE KapThl ¥ JP.

IIporpamma o6befuHsIeT 06pa30BaTeIbHYI0 M IPOCKTHYIO COCTABIIAIOIIAC yaeOHOH
nesTensHOCTH. TeMaTHYecKoe IIaHMPOBAaHHWE NPOrpaMMBbI COCTOMT M3 TpPEX KeliCoB M
oJTHOM 1abopaTopHO# pabOTEL:

Keitc 1. CoBpemennbie KapTsl Win «Kak omucath 3emiio?»;

Keiic 2. TnobansHoe nozumuonuposanye «Haimu cebs Ha 3eMHOM MIape;

Keiic 3. «J{Jis 4ero Ha caMoM Jielie Hy)KeH OecriIOTHBIN JIeTaTe/bHbIA armapar?»;

Jla6oparopnas pabota «oTorpadun 1 TaHOPAMbD».

Keiichsl M TeMbl SBISIOTCS AaKTyalbHBIMH H COOTBETCTBYIOT IPHOPHTETHBIM

TEXHOJOrMYeCKMM M TEeMaTHYeCKHM HampaBICHHSAM: KaKk C TOYKM 3pCHHA PBIHKOB
HaIHOHABHOM TexHONoruyeckoi naAnuaTiBsl (HTH), Tak ¥ ¢ TOYKH 3pEHHS IPOrpaMMEl
«ludpoBas 5KOHOMHKAY.

Jlorska MOCTpOEHHMs HpOrpaMMbl OOECHEYMBACT CaMOCTOATEIBHOE MPOXOKICHHE
ofyJaroluMuCs ~ BCEX ~TEM: OT  KOMIUIGKCHOrO  NPUMCHCHHA — COBPEMEHHBIX
reonH(bOPMAIMOHHBIX TEXHOIOTHH, 1H(POBO Kaprorpaduu, npuMeHeHHs JanHbx J[33
10 KOMIUIEKCHOTO H3MEHEHHUs] TEPPUTOPHil Ha OCHOBE H3y4YEHHOTO MaTepHala. [Ipu sTOM
0COOEHHOCTBIO TIPOTPAMMBI ABISIETCS TO, YTO 00YYarOIMMCHA NPHBHBAIOTCA CKBO3HBIC
TEeXHOJIOTHUECKHE HABBIKA, B TOM YHCJIE HCIOJB30BAHHE COBPEMEHHBIX aIIMTHBHAIX
TeXHOJIOTHiA — HarpuMep, 3D-mevaty.

B mporpaMme copepxarcs Bce HEOOXOMMMBIE PAsJENbl, BKIIOYAA KaJIeHAapHbII
yaeGHBIi rpaduk ¢ pasbuBKoii 3aHATH Ha 2-4 Yaca.

B kauecTBe NpPHJIOKEHHS K IporpaMMme JaH Marepual, OIMMCBIBAIOLIHNA TMPOLIECC
peanu3aiiy 00ydalolIuX KEeHcoB C pa3buBKON MO 3aHATHAM. TeMBI KCHCOB SBISIOTCA
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AKTyanbHOCTb: cerofHs reomHGopMaLMOHHbIE TEXHOMNOMMIN CTanm
HEOTbHEMIEMOMN YaCTbiO HALIEWN XKU3HU, NOOOM COBPEMEHHbDIN Ye-
NnoBekK Mo/sb3yeTcs HaBUrauMOHHbIMU CEPBUCAMMU, MPUIOKEHNAMMU
AN MOHUTOPUHra o6LWeCcTBEeHHOro TpaHCMopTa M MHOMMMU ApYTu-
MW CepBUCaMM, CBA3aHHbIMU C KapTaMU. DTU TEXHOSIOTUU UCMOSb-
3yHOTCA B COBEPLUEHHO Pa3/IMYHbIX chepax, HauMHasa OT pearupo-
BaHWA MPW Ype3BblYalHbIX CUTYaLMAX N 3aKaHUYMBAs MaPKETUHIOM.
Kypc «leonHdbopMaumoHHble TexHONorMn» nossonser chopmu-
poBaTb y 0OyYaloWMXCAa YCTONUYMBYIO CBSA3b MeXay WMHpopMaum-
OHHbIM U TEXHO/IOMMYECKMUM HarnpaBAeHUAMN Ha OCHOBE peasibHbIX
MPOCTPAHCTBEHHbIX AAHHbIX, TAKUX Kak aapodOTOCHEMKA, KOCMMU-
yeckasl CbEMKa, BEKTOPHble KapTbl U Ap. DTO MO3BOAUT obyyato-
WMMCA MOMYYUTb 3HAHUSA MO UCMOJIb30BaHUIO reOMHGOPMALIMOH-
HbIX MHCTPYMEHTOB M MPOCTPAHCTBEHHbIX AaHHbIX A1 MOHMMaHUS
N MU3yYeHUs OCHOB YCTPOWMCTBA OKpPY>KaloLero Mmpa v npupos-
HbiX aBneHnn. Obyyalowmecs CMOryT peasim3oBbiBaTb KOMaHAHbIE
npoekTbl B chepe NCCNefoBaHNs OKPY)KatoLLero MmMpa, HauyaTb UC-
NMoNb30BaTb B MOBCEAHEBHOM XM3HW HaBUraLMOHHbIE CEPBUCHI,
KOCMUYECKME CHUMKMU, SNEeKTPOHHbIE KapTbl, cOBMpaTb AaHHble 06
obbekTax Ha MecTHOCTH, co3aaBaTb 3D-o06bekTbl MecTHOCTU (Kak
OoTAesbHbIe 30aHNA, TaK U LieNible ropoaa) U MHOroe Apyroe.

Knaccudumkauma nporpaMMbl: TexHUYeCKas.

HanpasneHHocTb 06pasoBaTenbHOM nporpaMMbl: ob6pasoBaTesib-
Has nporpaMMa «leouHdpOpMaLMOHHbIE TEXHOMOTUU» ABNAETCS
obweobpazoBaTenbHOW MNporpaMMon Mo MNpeaMeTHoM obnactu
«TexHonorusa.

¢YHKHMOHaanoe npegHasHa4eHUe nporpaMMbli: NpoeKTHas.

®PopmMa opraHuzaumm: rpynnosas.



AKTyanbHOCTb M OTINUYMTENbHbIE 0COGEHHOCTM NPOrpaMMbl

HoBu3Ha nporpaMMbl 3akntoyaeTcs B CO34aHUM YHUKaNbHOM
obpasoBaTenbHOM cpeabl, PopMUpyOLLEN MPOEKTHOE Mbil/IeHNe
obyyatoLMXca 3a CYET TPAHCIALMKN MPOEKTHOro crnocoba aesTenb-
HOCTM B paMKaX peLleHUs KOHKPETHbIX MPOB6AEeMHbIX CUTYaLUIA.

AKTyanbHOCTb nporpaMMbl obycrnoBrieHa TeM, YTo paboTa Hapg
3afaYyaMu B paMKax MPOEKTHOWN AeaATeNbHOCTU GOopMUPYET HOBbIN
TUMN OTHOLLEHUS B paMKax CUCTEMbI «NpUpoaa — obLecTBo — Ye-
NOBEK — TEXHOMOTUMY», ONpeaenarLmn 0b693aTelbHOCTb SKONOIM-
YeCcKoW HOPMUPOBKM NPU OpraHM3aLUm Ntobon AeaTenbHOCTH, YTO
ABNSETCS MepBbIM WaroM K GOpMUPOBAHUIO KMOKONEHUS pa3Bu-
TUA», ABNAIOWEroCs TPEHAOM Pa3BUTUSA COBPEMEHHOMO 0obLLecTBa.

MporpaMmma npennonaraet ¢opMupoBaHMe Yy obyuvaroLlmxcs
npeacTaBleHUN O TeHAEHUMAX B PasBUTUM TexHUYeckon codepbl.
HoBbIl TEXHO-MPOMBbIWNEHHbIA YKIah He MOXET ObiTb MOMOXEH
B ¢dopMaT obLliecTBa pasBUTUSA TOIbKO Ha OCHOBAaHWW HOBMU3HbI
dU3nYECKMX MPUHLMMNOB, HOBbIX TEXHUYECKUX peleHnr U Kna-
CTEpHbIX CXeM B3aMMOAENCTBMA Ha MOCTUHAYCTPWANbHOM 3Ta-
ne pasBUTUS COLMYMa, @ Uaes pasBUTUSA OBLLEeCTBa HEMpPeNoXHO
BK/IlOYaeT B cebsd TeHAeHUMIO K OBpeTeHUIo CoHanpaBieHHOCTU
aHTpOMoOreHHbIX $PakTOPOB, 3aKOHOB pa3BUTUA Buocdepsbl U Kynb-
TYPHOrO pasBUTUA.

[Meparornueckas LenecoobpasHOCTb 3TOM MPOrpaMMbl 3aK/o-
yaeTcd B TOM, YTO OHa ABNSETCA LLENOCTHOM U HenpepbiBHOW B
TeuyeHue Bcero npotecca obyuyeHus 1 nossonseTt obyyaroliemMycs
Lar 3a LWaroM packpbiBaTb B cebe TBOpUYeCckMe BO3MOXHOCTU U ca-
MOpeann3oBbIBaTbCA B COBpeMeHHOM Mupe. B npouecce nayuve-
HWS OKpYdKatoLero M1Mpa obyuatoLumecs noayyaT AOMONHUTENbHOE
obpa3zoBaHue B 06nacTn MHbopMaTUKK, reorpadpum, MaTEMaTUKU U
duzmkun.

OTnnuntenbHom ocobeHHOCTbIO AaHHOW NMPOrpaMMmbl OT YiKe Cy-
WeCTBYOLWMX 0bpa3oBaTe/bHbIX NPOrpaMM sBNSETCA e€ Hamnpas-
NEHHOCTb Ha pa3BUTUE 0BYYaIOLLMXCSA B MPOEKTHOM AeATENbHOCTH
coepeMeHHbiMU MeToamkamu TPU3 n SCRUM c nomouwpto cospe-
MEHHbIX TEXHONOrMn N 06opyRoBaHUS.
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BospacT obyuarowmxcs: obyuvatowmecs 7 Knaccos.
Cpoku peanusaumm nporpamMmbl: 68 yacos.
HanonHaemocTb rpynn: 15 uenosek.

PexxuM 3aHaTuii: no 2 akageMmyeckmx yaca B Hegernto.

®PopMbl 3aHATUI:

paboTa Hag, peleHneM KEeNCoB;
nabopaTopHoO-npaKkTMyeckme paboTbi;
nekuunu;

MacTep-Knacchl;
3aHATMA-COPEeBHOBaHMS;

3KCKYPCUMU;

NpoOeKTHble ceCCUn.

MeTOAbI, ncnoJsib3yembie Ha 3aHATUAX:

rnpakTnyeckme (yrnpaKHeHu1s, 3agaun);

cnoBecHble (pacckas, becefa, MHCTPYKTaX, YTEHUE CMPaBOYHOM
nnTepaTypbl);

HarnagHble (OeMOHCTpauMa MyNbTUMEOUMHbIX Mpe3eHTauMi,
doTorpadpun);

npobnemHbie (MeToabl NPO6NEeMHOro M3noXxeHua) — obyuato-
LMMCA OAETCH YaCTb rOTOBOrO 3HaHMUS;

3BpuUCTUYECKME (YaCTUYHO-MOUCKOBbIE) — obyuatowmmcs npe-
pocTtaensgeTca 60/bluasg BO3MOXHOCTb BbiIbOpa BapUaHTOB;
nccnepoBaTeNbCkme — obyuyatowmecs caMm OTKPbIBakOT U Uccne-
AYIOT 3HaHUS;

WNNOCTPAaTUBHO-06bACHUTENbHbIE,

penpoayKTUBHbIE;

KOHKpEeTHble W abCTpakTHble, CUHTE3 U aHanun3, CpaBHEHMe,
obobuieHne, abcTparnpoBaHue, kKnaccudurkaums, cMcTemMaTmsa-
umMa, T. €. MeToAbl Kak MbICINTE/bHbIE Onepauum;

WHAOYKTUBHbIE, AeAYKTUBHbIE.



Llenu u 3apaum peanusaumm ocHoBHOM 06pa3oBaTeNIbHOM Npo-
rpaMMbl OCHOBHOro obuiero o6pasoBaHus

Llenb: BoBneueHre obyyaloWMXCs B MPOEKTHYIO OeATeNbHOCTb,
pa3paboTka Hay4YHO-UCCNefOBaTEeNbCKMX U UHXKEHEPHbIX MpoeK-
TOB.

3apaum:
obyuatowme:

- npuobpeTeHune 1 yrnybneHve 3HaHNUM OCHOB NPOEKTUPOBAHUS U
yrpaBneHns NpoeKkTamm;

- O3HaKoMJieHMe C MeTodaMu U npuémamm cbopa 1 aHann3a UH-
dopmMaumu;

- obyyeHMe MpOBEAEeHUIO WCCNefOBaHWM, Mpe3eHTaunmn u
MeXXMNpeaMeTHOM NO3ULMOHHOM KOMMYHUKALUK;

- obyyeHMe paboTe Ha creunanmM3npoBaHHOM 060pyaOBaHUM N B
NPOrpaMMHbIX Cpeaax;

- 3HAaKOMCTBO C XapA-KoMreTeHumMamMmn (reomHbopMaLMOHHbIMMY),
NO3BONAOWNMN MPUMEHSATb TEOPETUYECKNE 3HAHMSA Ha MPaKTU-
K€ B COOTBETCTBUM C COBPEMEHHbIM YPOBHEM pPa3BUTUS TEXHO-
NOTrnN.

pa3BuBatoLLMeE:

- dopMuMpoBaHME MHTepeca K OCHOBaM MU3ob6peTaTenbckon aes-
TENbHOCTU;

+ pasBUTME TBOPYECKUX CMOCOBHOCTEM W KPeaTWUBHOIo Mblwwse-
HUS;

- npuobpeTteHune onbiTa ncnonbzosaHunsa 1PN3 npu dopmmposa-
HUM COBCTBEHHbIX NAEN N peLLeHUN;

- popMuMpoBaHME NOHNUMaHUS NPSMON U O6pPaTHOM CBA3M NPOEKTa
W cpefbl ero peanmsaumm, 3a/10KeHe OCHOB COLMaIbHOM U 3KO-
NOrnNYecKomn OTBETCTBEHHOCTH;

+ pasBUTME reonpoCTPaHCTBEHHOIO MbILUIEHNS;

+ pasBuTME COPT-KOMMETEHLNM, HEOBXOANMDBIX A5 YCMNELWHOM pa-
60Tbl BHE 3aBUCUMOCTU OT Bbi6paHHOM npodeccun.

]—EOMH(fJO/?Mﬂ@M{)HHbié TeXHoAOZUU 7



BOCMUTaTENbHbIE:!
dbopMupoBaHME MPOEKTHOrO MUPOBO33PEHUS U TBOPYECKOrO
MbILUNIEHUS;

dbopMUpoBaHME MUPOBO33PEHUS MO KOMMIEKCHOW OLEHKe
OKpY>aloLLLero M1pa, HanpaBJIEHHOM Ha ero No3nTUBHOE U3Me-
HeHue;

BOCMUTaHNE COBCTBEHHOM MO3ULIMKN MO OTHOLWIEHUIO K AeATeb-
HOCTW U YMEHME COMOCTaBNATb €€ C APYrMMU NO3ULUSMU B KOH-
CTPYKTUBHOM Auanore;

BOCMUTaHME KynbTypbl paboTbl B KOMaHAE.

MpuHuunbl u noaxoanbl kK opMUpoBaHUIO 0bpazoBaTeNIbHOM
nporpaMMbl OCHOBHOro obuiero o6pasoBaHus

Mporpamma peanusyetcs:

- B HenpepbiBHO-0bpa3oBaTeNlbHON AeATeNbHOCTU, COBMECTHOM
LeATeNbHOCTU, OCYLLEeCTBSEMON B XOA4e PEXUMHbIX MOMEHTOB,
rae obyuvarowmnca ocBamBaeT, 3aKkpenaseT U anpobupyeT nony-
YeHHblIe YMeHNS;

B CaMOCTOATENIbHOWN AesATeNbHOCTM obyudatowmxcs, roe obyuato-
WMNCA MOXET BblbpaTb AeATeNbHOCTb MO MHTEepecaM, B3anuMo-
OEeNCTBOBaTb CO CBEPCTHMKAMM Ha PaBHOMPABHbIX MO3UUMAX,
pelwaTb NpobaeMHble CUTYaLUn 1 4p.;

BO B3aMMOAENCTBUM C CEMbAMU AETEN.

[MporpaMMa MOXeT KOpPeKTUPOBATbCA B CBA3U C USMEHEHUAMU:
HOPMaTMBHO-MPaBOBOM 6a3bl AOLWKONAbHOrO 06pPa3oOBaHMUS;
BUAOBOM CTPYKTYpbI rpynm;

obpa3oBaTeNbHOro 3arnpoca poauTenemn.

Moaxoabl kK bopMMpoBaHUIO NporpaMmbi:

+ JlnuHocTHo-opueHTUpoBaHHbI. OpraHusaumnsa obpasosaTtesb-
HOro MpoLecca C YYETOM rMaBHOro Kputepus a3dpdekTUBHOCTU
obyuatoulerocs — ero nMYHocTU. MexaHn3M — cospgaHue ycno-
BUW ONS Pa3sBUTUS JIMYHOCTU Ha OCHOBE M3y4yeHMs CMoCOBHO-
cTel obyyaloLLerocs, ero UHTEPEeCcoB, CKIIOHHOCTEN.



- HesatenbHocTHbin. OpraHusauns neaTenbHOCTU B OOLEM KOH-
TekcTe obpa3oBaTenbHOro npoLecca.

- LleHHocTHbIn. OpraHusaums pasBuTUS U BOCMUTaHUSA Ha OCHO-
Be oblieyenoBeyeckmx LLIEeHHOCTEN, a TakKe 3TUYECKUX, HpaB-
CTBEHHbIX U T. 4.

- KomneTteHTHOCTHbIN. POpMUpOBaHME FTOTOBHOCTM OByyatowmXx-
CA CaMOCTOATE/IbHO AENCTBOBATb B XOAE PEeLUeHUs aKTyasbHbIX
3apau.

- CucreMHbii. MeTogonornyeckoe HamnpasneHue, B OCHOBE KO-
TOPOro NeXWUT pacCMOTpeHne obyuvalolerocs Kak LeloCTHO-
roO MHOXXECTBA 3/1IEMEHTOB M3 OTHOLUEHUI U Pa3fINYHbIX CBA3EN
MeXay HUMMU.

- Onanorunuecknn. OpraHusaums npouecca ¢ y4€ToM MpUHLMMA
Auanora, cybbekT-cybbeKkTHbIX OTHOLIEHUN.

« [Npobnemubii. PopMupoBaHMe MporpaMmmbl C MO3ULUA KOM-
MAEKCHOTO U MOAY/bHOIO NPEeACTaBNeHMS e€ CTPYKTYpPbl Kak CU-
CTeMbl MoANporpaMM rno obpasosaTtesibHbIM 061aCTAM U AETCKUM
BUAAM OeATeNlbHOCTU, CMOCOBCTBYIOWMM LieNIeBbIM OPUEHTUPAM
pa3BuTUS.

- Kynbryponoruyeckun. OpraHmsaums npouecca ¢ y4€TOM NOTEH-
LMana KynbTypocoobpasHoro cogepykaHus AOLWKONbHOro obpa-
30BaHuA.

MnaHupyemMbie pe3ynbTaTbl 0CBOEHMA 06YUaIOLMMUCS OCHOBHOM

obpasoBaTenbHOM NporpaMMbl OCHOBHOro obuiero o6pazoBaHus

(o6a3aTenbHO NpoBepuTb paszbreHmne No IMYHOCTHBIM, MpeaMeT-
HbIM U T. A.)

O6wue nonoxxeHuns

[MporpamMMa paét obyyaroWwmMca BO3MOXHOCTb MOrpy3mMTbCs BO
BCE MHOroobpasme MpoOCTpaHCTBEHHbIX (reonHPOPMaLIMOHHDIX)
TexHonorun. [porpaMMa 3HaKOMUT obyuvatoWwmxca ¢ reonHeop-
MaUMOHHbIMW CUCTEMaAMMU U C Pa3INYHbIMU BUAAMU FE€OOAHHbIX,
Nno3BongeT NonyYnuTb 6a3oBble KOMMETEeHUMN MO COOopy AaHHbIX
N OCBOUTb MEPBUYHbIE HaBblKWU paboTbl ¢ AaHHbIMU. [TonyyeHHble
KOMMETEHLUMMN N 3HaHMA MO3BONAT ObyyatowmMca NPUMEHUTb UX
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noutu B noboOM HanpaBneHMM coBpeMeHHoro pbiHka. OcsouB
nporpamMMy, obyudatowmecs cMoryT BbibpaTbh Hanbonee nHTepec-
HYIO AN HUX TEXHONOMMYECKYO HarnpaBleHHOCTb, KOTOPOW OHU
OyayT obyuyaTbca B paMKax yrnybnéHHoro Moayns.

[MporpamMMa 3aTparnsaeT Takme TeMbl, kKak: «OcHoBblI paboThbl €
MPOCTPaHCTBEHHbIMU AaHHbIMUY, «OpUeHTUpoBaHMEe Ha MecT-
HocTu», «OcHoBbl poTorpadum», «CamocTosTenbHbI cbop AaH-
Hbix», «3D-MopennpoeaHMe MECTHOCTU U OBBEKTOB MECTHOCTUY,
«leonHdopMaumoHHbie cuctembl (FTMC)», «Busyanmsaums v npea-
CTaB/NeHNE pe3ynbTaToBY.

B ocHoBe paspaboTaHHOWM mporpamMmbl nexut MeTtoanueckum
MHCTpyMeHTapun denepanbHoro TbtoTopa bbicTpoBa AHTOHa
FOpbesunua «CeTb petckmx TexHonapkos “KeaHTopuyM”. BeoaHbii
MOAYNb».

[MporpaMMa opmneHTUpoOBaHa Ha AOMONHUTeNbHOe Obpa3oBaHMe
obyyalroLwmxcs WKONbHOro Bo3pacTa / knacca.

MakcuManbHoe konmyecTso obyuatowmxcs B rpynne — 15 ueno-
BEK.

CrpyKkTypa nnaHupyeMbiX pe3ynbTaToB

[MnaHnpyeMble pe3ynbTaTbl OMNMpAKOTCA Ha Beaylme LeneBble

YCTaHOBKM, OTPakaloLie OCHOBHOWM, CYLLHOCTHbIM BKIag, KaXkaomn

N3y4yaeMoW MporpamMmbl B pasBUTUE JIMYHOCTU, OBYYaIOLLMXCS, UX

cnocobHocTewn.

B cTpykType nnaHmpyeMbix pe3ynbTaTOB BblAENAKOTCA Cleayto-
wye rpynnbi:

1. JInuHOCTHble pe3ynbTaTbl OCBOEHUA OCHOBHOW O0bpa3oBaTesib-
HOWM MporpaMMmbl MpeacTaB/ieHbl B COOTBETCTBMM C Tpynnomn
JIMYHOCTHbBIX Pe3ynbTaToB.

2. MeTanpenMeTHble pe3ynbTaTbl OCBOEHUS OCHOBHOM 06pa3o-
BaTe/NIbHOWM NMporpamMMbl NpeacTaBfeHbl B COOTBETCTBUMWN C NOA-
rpynnamMm yHUBepCasbHbIX y4ebHbIX AEeNCTBUN.

3. lNpenMeTHble pe3ynbTaTbl OCBOEHMS OCHOBHOW 0bpasoBaTesib-
HOWM MporpaMMmbl MpeacTaB/ieHbl B COOTBETCTBMM C rpynnaMm
pe3ynbTaToB yuyebHOro npegmeTa.
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NTnuHocTHbIE pe3ynbTaThbi
[MporpaMMHble TpeboBaHUA K YPOBHK BOCMUTAHHOCTU (NIUY-

HOCTHblE pe3ynbTaThbl):

cpopMUPOBAHHOCTb BHYTPEHHEN No3nummn obyyaroLierocs, sMo-
LMOHaIbHO-MOMOXMUTEIbHOE OTHOLEHME 0ByyatoLerocs K LWKo-
ne, OpUEeHTaLMA Ha MO3HaHWEe HOBOTO;

OpueHTauus Ha obpaseL, NoBeAEHMNS KXOPOLLErO YHEHUKAY;
cdOpPMUPOBAHHOCTb CAMOOLLEHKM, BK/OYas OCO3HaHMEe CBO-
MX BO3MOXXHOCTEN B YYE€HUU, CNOCOBHOCTU afeKBaTHO CYAUTb
O MpUUYMHAX CBOEro ycrnexa/Heycrnexa B YYEHWU; YMEHUE BU-
LeTb CBOW AOCTOMHCTBA U HEAOCTATKW, yBaXkaTb ceba 1 BepuTb
B ycnex;

cpopMNUPOBAHHOCTb MOTUBALIMK K YH4eBHOW AeaTeNbHOCTH;
3HaHWe MopasbHbIX HOPM 1 cdOPMUPOBAHHOCTb MOPaIbHO-3TU-
YeCcKMX CY>KAEHUM, CNOCOBHOCTb K peLleHNo MOpPasbHbIX Mpo-
61eM Ha OCHOBE KOOPAMHALMM Pa3/INYHbIX TOYEK 3peHus, cro-
COBHOCTb K OLLleHKe CBOMX MOCTYMKOB 1 AENCTBUN APYrUX NtoAeln
C TOUKM 3peHUna cobntofeHns/HapyLeHnsa MoOpabHOM HOPMbI.

[MporpaMMHble TpeboBaHUSA K YPOBHIO pa3BUTUS:
chOpPMUPOBAHHOCTb MPOCTPAHCTBEHHOMO MbIWIEHUS, YMeHue
BUAETb O6BEM B MNOCKUX NpeaMeTax;

yMeHue obpabaTbiBaTb U CUCTEMATU3INPOBATb HobLIOE KoNnye-
cTBO MHbOpMaLMK;

chOPMUPOBAHHOCTb KPEaTMBHONO  MbIW/IEHUs, MOHUMaHWe
NMPUHLWMNOB CO3A4aHMS HOBOTO NPOAYKTa;

cdOpPMUPOBaAHHOCTb YCUAYMBOCTM, MHOIO3343a4HOCTH;
cdOpPMUPOBAHHOCTb CaMOCTOSATENBHOMO MOAXOAa K BbIMOSHE-
HUIO pasnnyYHbIX 3apad, yMeHne paboTaTb B KOMaHAe, yMeHue
NpaBU/IbHO AeNernpoBaTh 3a4aun.

MeTanpeaMeTHbie pe3ynbTaTbi

[eorpadus

BbinyckHUK HayunTcs:

BbIBUPaTb UCTOUYHMKM reorpacdmyeckon nHpopmaumm (kapTorpa-
durueckme, cTaTUCTUYECKUNE, TEKCTOBBIE, BUAEO- U poToM306pa-
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YXEHUSA, KOMMbloTepHble 6a3bl AaHHbIX), aAeKBaTHble pellaeMbiM
3agayvam;

OpPUEHTUPOBATbCS B MCTOYHUKAxX reorpadpuyeckon nHdopma-
umm (kapTorpaduyeckme, CTaTUCTUUYECKME, TEKCTOBbIE, BUAEO- U
doTonzobparkeHUs, KOMMblOTEPHble 6Ga3sbl AaHHbIX): HAXOOAUTb U
n3enekaTb HeobxoguMmyto MHPopMaLMIo; onpesensdaTb U cCpas-
HMBaTb KauyeCTBEHHblE U KONMMYECTBEHHble MoKasaTenu, xapak-
Tepusyolme reorpadpuryeckme ob6beKTbl, MPOLECCHl U ABNEHUS,
MX rOJIOXXEHMEe B MPOCTPaHCTBE MO reorpadpuUueckmuM KapTaM
pa3HOro coAep)kaHus U APYrMM WUCTOYHMKAM; BbISBNAATb HELO-
CTaloLWyo, B3aMMOLOMOMHAOWYI U/UAN NPOTUBOPEUMBYIO re-
orpaduyeckyo MHPOpMaUUIo, MPeacTaBAEHHYO B OOHOM UIU
HECKOJIbKUX MCTOYHMKAX;

npeacTaBnaTb B pas3nnuHbix ¢opmax (B BUAE KapTbl, Tabnuubl,
rpaduka, reorpadpmnyeckoro onncaHusa) reorpadpuyeckyro MHdop-
MaLuMio, HeobXxoanMYIo AN pelleHns y4ebHbIX U NPaKTUKO-Opu-
€HTUPOBAHHbIX 3a4au.

BbiNnyCKHWK NONYYMUT BO3MOXHOCTb HayunTbCA:

MoAenmMpoBaTb reorpadpuyeckme o6beKkTbl U ABNEHUS;
NPUBOAUTb MPUMEPbI NPaKTUYECKOrO UCMONb30BaHUS reo-

rpadrMyecKnx 3HaHUN B Pa3INYHbIX OBNacTaX AeaTeNbHOCTU.

MaTemaTumKa

CraTtucTtuka 1 Teopusa BeposTHOCTEN

BbinyckHuk HayunTcsa:

npeacTaBnaTb AaHHble B BUAe Tabnuu, Anarpamm;

unTaTh MHPOPMaLMIO, MPEeACTaBNEHHYIO B BMAe Tabnuupbl, ova-
rpaMMbl.

B rnoBcegHEeBHOW XXU3HU U npn N3yvyeHnn apyrmx npegmeToB

BbINMYCKHNK CMOXKET:

+ N3BMeKaTb, UHTEpNpeTUpoBaTb U NpeobpasosbiBaTb MHPOPMa-
LMo, NpeaAcTaB/eHHY B Tabnunuax v Ha AMarpaMMax, oTpaxa-
IOLLYHO CBOMCTBA M XapaKTEPUCTUKMN peasibHbIX MPOLLeCCOB U fB-
NEeHUN.
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HarnagHas reomeTtpus
[eomeTpuuyeckme purypbl
BbinyckHUK HayunTcs:

- onepupoBaTb Ha 6a30BOM ypOBHe MOHATUAMU: dUrypa, TouKa,
OTpe30K, NpaAMas, y4, JoOMaHas, yrosa, MHOroyrosbHuK, Tpeyrosb-
HUK U YeTbIpEXYrONibHUK, MPAMOYrO/IbHUK U KBagpaT, OKpYX-
HOCTb W KpYT, NPAMOYro/ibHbI Napannenenunea, ky6, wap. M3o-
6paxkaTb M3yyaeMble GUrypbl OT PyKM U C MOMOLLBIO IMHENKU U

LMpPKYyNS.

B noBceoHeBHOM >XW3HU U MpU U3YyYEeHUU APYrUX NpenMeToB
BbIMYCKHUK CMOXET:
. pewaTb MpakTU4YeckMe 33aJayu C MpPUMEHEeHMEM MpPOCTENLINX
CBOWCTB uryp.

M3MepeHVI$I M BblYNCNEHUA
BbII'IyCKHVII( HayyunTCa:

. BbIMO/IHATb N3MEepeHWne AJIUH, paCCTOﬂHMl‘/‘I, Be/IMYUNH yrnoB
C NOMOLWbKO NMHCTPYMEHTOB And M3MepeHVII‘/JI ANVH N YTNOB.

®Pusuka
BbinyckHuK HayumTca:

- cobntopaTb NpaBmaa 6€30MacHOCTM U OXpaHbl TpyAa Npu paboTe
C y4ebHbIM 1 nabopaTopHbIM 060pPYAOBaHUNEM;

* MOHWMAaTb MPUHLMMbI AENCTBUSA MALLIMH, NPUBOPOB N TEXHUYE-
CKUX YCTPOWCTB, YCNOBUA UX 6€30MacHOro MCrnosb3oBaHUs B
NMOBCEAHEBHOM XXWN3HMU;

* MCMONb30BaTb MPU BbINOMHEHNM YUYEBHbIX 334ay Hay4YHO-MOMy-
NAPHYIO NNTepaTypy o GU3NYECKMX ABIEHUAX, CPaBOYHbIE Ma-
Tepwarbl, pecypcbl UHTEPHETA.

NHdopmaTumka
BbinyckHuK HayuuTca:

+ pasnuuatb BUAbl MHGOpMaLMM No crnocobaM eé BOCMpuaTUs Ye-
NOBEKOM U Mo cnocobaM eé€ NpeacTaBNeHUs Ha MaTepuasbHbIX
HOCUTensXx;
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+ NpUBOAUTb MpPUMepbl MHPOPMALMOHHbIX Mpoueccos (npouec-
COB, CBAI3aHHbIX C XpaHeHMeM, Npeobpa3oBaHMeM 1 nepeaaven
LaHHbIX) B )XMBOW NPUPOAE U TEXHUKE;

- knaccuduumposatb cpeactsa VKT B cooTeeTcTBUM C Kpyrom
BbIMO/IHAEMbIX 3a4au.

MaTteMaTnyeckme ocHoBbl MHGOPMATUKU
BbinyCKHUK NONYYUT BO3MOXHOCTD:

+ MO3HAaKOMWUTbCSH C NPUMeEpaMU MaTEMATUUYECKUX MOJEeNen N nc-
NO/Ib30BaHMEM KOMMbIOTEPOB MPU UX aHaNN3e; MOHATb CXOACTBA
W pa3nnumsa MeXay MaTeMaTUYeckolr Moaesnbto obbekTa 1 ero Ha-
TYPHOM MopAenbto, Mexay MaTeMaTU4Yeckon Mopaenbto obbekTa/
SIBJIEHNSA N C/TOBECHbBIM OMUCAHMEM.

cnonb3oBaHmWe NporpaMMHbIX CUCTEM U CEPBUCOB

BbinyckHUK HayunTcs:

- KknaccuduumMpoBaTb Gaisibl MO TUMY U UHBIM NapaMeTpaM;

+ BbIMOJIHATb OCHOBHbIe onepauuu ¢ dpannamm (cosgaeaTb, COXpa-
HATb, PeAaKTUPOBATb, yAANATb, apXMBMPOBATb, KPAaCMakoOBbIBATb»
apxuBHbie darinbl).

BbinyckHUK oBnageet (Kak pesynbTaT NMpUMeHeHUs Nporpamm-
HbIX CUCTEM U MHTEPHET-CEPBUCOB B JAHHOM KypCe 1 BO BCEM 06-
pasoBaTefibHOM rpoLecce):

+ HaBblKaMW paboTbl C KOMMbIOTEPOM; 3HAHUAMU, YMEHUAMU U Ha-
BbIKaMMW, LOCTAaTOUYHbIMU A/18 paboTbl C pa3fNUYHbIMU BUAAMM MPO-
rPaMMHbIX CUCTEM U MHTEpPHET-CepBMCOB (palnoBble MeHemKe-
pbl, TEKCTOBbIE PEeAAKTOPbI, 31eKTPOHHbIe Tabnuubl, 6pay3epsl,
MOWCKOBbIE CUCTEMbI, C/IOBAapU, 3IEKTPOHHbIE SHUMKIOMNeANN);
yMEeHMeM OnumcbiBaTb paboTy 3TUX CUCTEM U CEPBUCOB C UCMO/b-
30BaHWEM COOTBETCTBYIOLLEN TEPMUHONOIUM;

+ pasnuyHbiMM GopMaMK rMpeacTaBAeHUs AaHHbIX (Tabauupl, ana-
rpaMMbl, rpadukn 1 T. 4.);

+ MO3HAaKOMUTCA C MPOrpaMMHbIMU CpeacTBaMm Ansg paboTbl € ay-
AMOBU3YaNbHbIMU AAaHHBIMU U COOTBETCTBYIOLWMM MOHATUNHbBIM
annapartom.

BbinyCKHUK MONYYNT BO3MOXHOCTb (B AAHHOM Kypce U MHOWM
yuyebHOW fesaTeNbHOCTM):
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+ MPaKTMKOBATbCA B UCMOb30BaHMMN OCHOBHbIX BUAOB MPUKIALA-
HOro nmporpaMMHoro obecneyeHus (pefakTopbl TEKCTOB, 3MeK-
TPOHHble Tabnuupbl, 6pay3sepbl v ap.);

+ MO3HAaKOMWUTLCH C MPUMEpPaMM UCMOMb30BaHUA MaTEMATUUYECKO-
ro MOAEeNMpPOBaHUSA B COBPEMEHHOM MUPE;

* MO3HAaKOMWUTbCS C MOCTAHOBKOW BOMPOCa O TOM, HACKOJIbKO A0-
CTOBepHa nony4yeHHas nHdopMauus, NoaKpenaeHa M oHa fo-
Ka3aTeNbCTBaMM NOAIMHHOCTU (MPUMEp: Hannyme 31eKTPOHHOM
NOAMUCK); MO3HAKOMMUTLCA C BO3MOXHbIMU NMOAXOAAMU K OLLeHKe
LOCTOBEPHOCTU MHPOpMauum (MpUMep: CpaBHEHME OAaHHbIX U3
pa3HbIX UCTOYHUKOB);

+ MO3HaKOMUTbCS C NpuMepamu ucnonbzoBaHua VKT B cospe-
MEHHOM Mupe;

+ MONYYUTb NPEeACTaBNeHMS O PO6OTU3MPOBAHHbIX YCTPOMCTBAX U
WX UCMONb30BaHMUM Ha NMPOU3BOACTBE U B Hay4HbIX UCCNenoBa-
HUSX.

TexHonorus
PezynbTaTbl, 3as9BneHHble 06pa3oBaTeNbHOM NporpaMMon « Tex-

Honorma» rno 61oKaM cogepykaHms
PopmMupoBaHMe TEXHONOIMYECKON KYNbTYpbl M NPOEKTHO-TeX-

HOMIOMMYECKOro MbllUIEHNS 0Byuyatowmxcs
BbinyckHWK HayunTcs:

- cnegoBaTb TEXHOMOIMU, B TOM YMC/Ee B MPOLEcce N3roToBeHus
Ccy6beKTUBHO HOBOIO NMPOAYKTa;

+ OLLeHMBaTb YC/IOBUSA MPUMEHUMOCTU TEXHONIOMUN, B TOM YMCe C
NO3MLMIA SKONOMMYECKOM 3aLUMLWEHHOCTH;

+ MPOrHO3MpOBaTb MO U3BECTHOM TEXHONOMMWN BbIXOAbl (XapakTe-
PUCTUKM NPOAYKTa) B 3aBUCUMOCTU OT U3MEHEHMS BXO4OB/Napa-
MeTpoB/pecypcoB, NPoOBepsATb NPOrHO3bl OMbITHO-3KCNEPUMEH-
TaslbHbIM MYTEM, B TOM YMNC/I€ CAMOCTOSATE/IbHO MIaHMPYs Takoro
poAa 3KCMepUMEHTbI;

+ B 3aBMCMMOCTWU OT CUTyaLuu ONTUMU3UPOBaATb Ha3oBble Tex-
HoMorMmM (3aTpaTHOCTb — KayecTBO), MPOBOAUTb aHaNn3 alb-
TEPHATUBHbIX PECYPCOB, COEAUHATb B €AUHbIN NAaH HECKONbKO
TexHonornm 6e3 nx BMAOU3MeHeHUs AN NoayyYeHUs CIIOKHOCO-
CTaBHOro MaTepManbHOro UM MHPOPMaLMOHHOIO NPOAYKTa;
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npoBOAUNTDb OUEHKY N UCMblITaHWE NONTYYEeHHOIo NpoAYyKTa,

NMPOBOAUTbL aHaNN3 NoTpebHOCTEN B TEX MW UHbIX MaTepuasb-

HbIX UM UHGOPMALIMOHHbIX MPOAYKTaX;

OnuncCbiBaTb TEXHONOIrM4Yeckoe peweHune ¢ NoMoOLWbo TeKCTa, pun-

CYHKOB, rpadmyecKkoro n3obpaxxeHus;

aHaNN3MpPOBaTb BO3MOXHbIE TEXHONIOTMYECKNE pELIEHMUS, onpe-

AendTb X AOCTOUMHCTBA M HEOAOCTATKM B KOHTEKCTe 3ap,aHH0|Z

cUTyauuu;

NPOBOAUTbL M aHaNMU3UPOBaTb pa3paboTKy M/MNK peannsauuto

npunKnagHbIX NPOeKTOoB, NpeanonaratoWwmx:

ornpeneneHne XapakTepUCTUK WU pa3paboTKy MaTepuanbHOro

npoAyKTa, BK/OYas ero MogenMpoBaHMe B MHGOPMALMOHHOMN

cpene (KOHCTpYKTOpe), BCTpanBaHMe CO34aHHOro nHpopmaum-

OHHOrO MPoAyKTa B 3aAaHHY0 06010uKY,

n3rotoBsieHne MHGOPMALMOHHOrO NPoAyKTa Mo 3afaHHOMY an-

ropuTMy B 3agaHHOM 0b6oouKe;

NMPOBOAUTL U aHaNM3UPOBaTb Pa3paboTKy M/MAN peannsaumio

TEXHONIOTMYECKMX NPOEKTOB, MPpeAnoaratolmx:

+ OMNTWMMM3aUMIO 33JaHHOrO Crocoba (TEXHONOrMKN) NONyYEHUS
Tpebytolerocs MaTepuanbHOro NpoaykTa (mocne ero npume-
HeHMa B COBCTBEHHOW NPaKTUKE),

- pa3paboTky (KOMBUHMpPOBaHME, U3MEHEHWEe MapaMeTpoB W
TpeboBaHUIN K pecypcaM) TEXHONOMMWU MONyYeHUs MaTepu-
anbHOro N MHGOPMaLMOHHOTO NPOAYKTA C 3aAaHHbIMU CBOMN-
cTBaMu;

NMPOBOAUTL W aHaNM3UPOBaTb Pa3paboTKy M/MAN peannsaumio

MpOEeKTOB, MpearnonaratoLnXx:

+ nnaHnpoBaHue (pa3paboTKy) MaTepuanbHOro NpPoayKTa B CO-
OTBETCTBUW C 3afa4en COBCTBEHHOM AesATeNbHOCTU (BK/ItOYas
MoaenupoBaHUe U pa3paboTKy 4OKYMEHTALUM),

- nnaHupoBaHue (pa3paboTKy) MaTepuanbHOro MpoAaykTa Ha
OCHOBE CaMOCTOSITE/IbHO MPOBEAEHHbIX UCCNefoBaHUMA MO-
TpebuTenbCkUX NHTEPECOoB.

BbII'IyCKHI/II( nony4vynT BO3MOXXHOCTb Hay4YnTbCA:

BbISABNATb U popMynrpoBaTb Npobnemy, TpebytoLyro TeXHONO-

rMYecKoro peleHus;
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MOANPULMPOBATbL MMEIOLMECH MPOAYKTblI B COOTBETCTBUM C CU-
Tyauumen/3aka3zoM/noTpebHOCTbIO/3a4auen OeaTeNbHOCTU U B
COOTBETCTBUM C UX XapaKTepucTUKaMu paspabaTtbiBaTb TeXHO-
Noruio Ha ocHoBe 6a30BOM TEXHONOTUM;

TEXHONOMM3MPOBaTb CBOW OMbIT, MPEACTaBMATb Ha OCHOBE pe-
TPOCMEKTUBHOIO aHann3a u yHudukaumm gesatenbHoCTM onmca-
HUe B BUAE MHCTPYKLMNUN MU TEXHOMOMMUYECKOM KapTbl.

n peAMeTHbIe pe3y/bTaTbl

[MporpaMMHble TpeboBaHMA K 3HaHMAM (pe3ynbTaTbl TeopeTuye-
CKOMW NOAroTOBKM):

npasuna 6ezonacHom paboTbl C 31€KTPOHHO-BbIYNC/TUTENbHBIMU
MaWwMHaMN N CpeacTBaMu Ang cbopa MpOCTPaHCTBEHHbIX AaH-
HbIX;

OCHOBHbI€ BUAbl MPOCTPAHCTBEHHbIX AAHHbIX;

COCTaBHble YaCTM COBPEMEHHbIX reoMHPOPMaLMOHHBIX CepBu-
CoB;

npodeccruoHanbHoe nporpaMMHoe obecrneyeHuve ana obpabort-
KM MPOCTPaHCTBEHHbIX AaHHbIX;

OCHOBbI U MPUHLMMbI a3POCHEMKMU;

OCHOBbI U MPUHLMMbI paboTbl FNM06abHbIX HABUMALMOHHDBIX CIYT-
HukoBbix cuctem (THCC);

npeacTaBfieHMe U BU3yanm3aums MPOCTPAHCTBEHHbIX AaHHbIX
ANns HenpodeccrMoHanbHbIX MoNb30oBaTeNeln;

npuHuunnel 3D-MopenvpoBaHus;

YCTPOMCTBO COBPEMEHHbIX KapTorpadpmnueckmx CepBnUCOB;
npeacTaBfieHMe U BU3yanm3aums MNPOCTPAHCTBEHHbIX AaHHbIX
ANs HenpodeccroHanbHbIX MONb3oBaTeNen;

AewmndprpoBaHme KOCMUUYECKNX N306paXeHUI;

OCHOBbI KapTorpaduu.

[MporpaMMHble TpeboBaHWUS K YMEHUSM N HaBblkaM (pe3ynbTaThbl

NpaKkTUYeCKON NOArOTOBKMN):

CaMOCTOATENIbHO peLaTh NMOCTaBNEHHYIO 33[ayy, aHaNU3npya U
nopbupas MaTepuanbl U CPeacTBa AN8 €€ pelleHus;
CcO3[aBaTb M PacCUUTbIBaTb MOMETHBIN NAaH Anga 6ecnnnoTHOro
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neTaTenbHOro anmnapara;

0bpabaTbiBaTb a3pOCHEMKY 1 MOJyYaTb TOUYHbIE OpTOPOTOMIAHbI
M aBTOMaTU3NPOBaHHbIE TPEXMEPHbIE MOAENN MECTHOCTMU;
mMopenuposaTb 3D-o06bekTb;

3aWMLaTb COBCTBEHHbIE MPOEKTDI;

BbIMONHATb OUUPPOBKY;

BbIMO/THATb HpOCTpaHCTBeHHbIVI aHanm3;

CO3[aBaTb KapTbl;

co3paBaTb NpocTenme reorpadpuryeckme KapTbl pa3MyYHOro co-
hepXKaHus;

MoAenMpoBaTh reorpadpuyeckme ob6beKTbl U ABNEHUS;
NPUBOANTL MPUMEpPbl MPaKTUYECKOro MCMO/b30BaHUSA reorpa-
dUNYeCKNX 3HaHMMN B PasINYHbIX 06MacTaX OeaTeNbHOCTM.

Cucrema OLUEeHKM BOCTUIXEeHMUSA NNaHUpPpYyEeMbIX pe3y/ibTaToB

OCBOEHUS OCHOBHOW 06pasoBaTenbHOM NPOrpaMMbl OCHOBHOTO

obuiero obpazoBaHus

Buabl koHTpons:

NPOMEXYTOUHbIA KOHTPO/b, MPOBOANMbIN BO BPEMS 3aHATUN;
WTOrOBbIN KOHTPO/Ib, MPOBOAUMbLIA MOC/E 3aBeplieHUs BCeMl
yuyebHoM NporpaMmbil.

®opmMbl NnpoBepKK pe3ynbTaToB:

HabnogeHMe 3a obyvyalowmmmnca B npouecce paboTsl;
Urpbl;

WHAWBUAYaNbHbIE N KONNEKTUBHbIE TBOpPYEeCKne paboTsl;
6ecenbl c 0byyaloOWMMUCA N UX POOUTENAMMN.

¢Oprl nopgeeneHua UToroe:

BbIMO/THEHUNE MPaKTUYECKUX pa6o-r;
TeCTbl,;

dHKeTbl,

3alnTa NpoeKTa.

Ntoroeas aTTecTauund o6yqa+ou.|,v1xc;| npoBOOUTCA MO pe3ysibTa-
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TaM MOAroTOBKM U 3aLlMTbl MPOeKTa.
[na oueHnBaHMA peaTenbHOCTU OBYYalOWMXCS UCMOMb3YHOTCS
WHCTPYMEHTbI CAMO- 1 B3aMMOOLLEHKM.

[MpuMepHble nporpamMmbl yyebHbix npeameTos, kypcos (YTII,
roe Kak npumep nponucaHo «Kerc 1 — 10 yacoe», nocne kpatkoe
onuncaHMe, YTO 3TO 3a KeKc, OoN1caHue NoYacoBoe BbIHOCUM YXKe B
CaM KeWnc).
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Pazpenbi nporpammbl yuebHoro kypca

Konuue-
CTBO Yacos

O6pazoBaTtenbHas YacTb

3HakomcTBO. TexHuKa 6esonacHocTu. BBoaHoe 3aHsaTME
(«MeHss Mup»).

BeeneHune B reonHdpopmaumoHHbie TexHonornu. Kenc 1:
«CospeMeHHble kapTbl, unn Kak onmcats 3emnio?».

Kenc 3HakoMUT 0byHaloLmxcs ¢ pazHOBUAHOCTAMW AaH-
Hbix. Pewas 3apavy kenca, obydarowmecs npoxoaat cne-
Aylolpe TeMaTUKK: KapTbl M OCHOBbI UX GOPMUPOBaHMS;
N3y4YeHne YCNOBHbIX 3HAKOB U MPUHLMIMOB UX oToBpaxke-
HWSA Ha KapTe; CUCTeMbl KOOPAMHAT 1 MPOEKLMIA KapT, UX
OCHOBHbIE XapaKTepUCTUKM 1 BO3MOXHOCTU MPUMEHEHWS;
MacwTab 1 op. BCNoMoraTesbHble MHCTPYMEHTbI GopMUpo-
BaHWS KapTbl.

Kevic 2: «TnobanbHoe nosuumnoHmposaHue “Haingmn cebs
Ha 3eMHOM Liape”».

HecMoTps Ha To, UTo HaBUraToOpPbI U CMOPTUBHbIE TPEKEPbI
CTa/I HEOTbEMJIEMOM YaCTbIO HaLUeln XMU3HU, Mano KTO
3HaeT NpuHLMN ux paboTbl. [porias keric, obyvatowmecs
y3HatoT npo [JTOHACC/GPS — npuHumnsl paboTbi, ncto-
puio, COBpeMeHHble cUCTeMbI, NpuMeHeHue. [1puMeHeHne
norrepos. Buayanunsaums TekcToBbix AaHHbIX Ha KapTe.
Co3spaHue KapTbl MIHTEHCUBHOCTMU.

®oTorpadumm 1 naHopambl.

Pazpern, MOCBAWEHHbIN UCTOPUM M MPUHLMMNAM CO30aHMUs
¢doTtorpadum. Obyuatowmecs NO3HaKOMATCSA C TEXHMKOMN
cozfaHua potorpadum, MO3HAKOMATCS C BOZMOXKHOCTS -
MU MpUMeHeHus doTorpadpum Kak CpefcTsa co3faHmns
yero-nunbo.
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OcHoBbl aspodpoTocbéMiM. [1prMeHeHMe 6ecnnnoTHbIX
aBMaLIMOHHbIX cUCTeM B aspodoTocbémke. Kenc 3.1: «[ns
yero Ha caMoM fese Hy>KeH 6eCrnnIOTHbIN SIeTaTe bHbIN
annapat?».

O61BEMHDBIN Kenc, KOTOPbIV MO3BOUT 0BYyYatOLLMMCS OCBO-
WTb NOJTHYIO TEXHOIOTUYECKYHO LLEMOYKY, NCMOJb3yEMYHO
KOMMepYeCKNMMU KOMMaHUSMUN. YCTPONCTBO U MPUHLIMIbI
¢dyHKumoHnposanus BINMJ1A, ocHoBbl doTo- 1 BUAeO-
CBHEMKM M NPUHLMMNOB Nepedaun uHpopmaumm c bINJ1A,
obpaboTka gaHHbix ¢ BIT/TA.

29

Kenc 3.2: «MameHeHMe cpenbl BOKPYT LWUKObI®.

MNpopomkeHue kerica 3.1. Obyuarowmecs, MMesi B CBOEM
pacriopskeHnn anekTpoHHyto 3D-Mogenb WKonbl, Npo-
6 LOJKAKOT BHOCUTb M3MEHEHMS B MPOAYKT C Liesbto 6naro- 10
ycTponcTsa panoHa. Obyvatowmecs npogomkaoT coBep-
LWEeHCTBOBAaTb CBOM HaBbik 3D-MopenvpoBsaHus, 3aBepLias

npoeKT.
7 [MoaroTtoBka 3awWwmTbl MpoeKTa. 5
8 3awmTa NpoeKToB.. 2
9 3akntounTtensHoe 3aHsaTue. [oasenerHve ntoros paboTsl. 2

O6wume nonoxeHuns

[Mporpamma «leomHdpopMaLMOHHbIE TEXHONOTUUY», ABAAACH HEOb-
XOANMbIM KOMMOHEHTOM obuiero obpasoBaHms Bcex obyyarowmx-
cs, MPefoCTaBASeT UM BO3MOXHOCTb MPUMEHATb Ha NMPaKTUKe 3Ha-
HWMs ocHOB HayK. [1porpamMMa aBnseTca pakTUYECKM €AMHCTBEHHbBIM
LWKO/IbHBIM Y4€6HbBIM KypCOM, OTPaXkaloLMM B CBOEM COAEPIKAHUU
oblwue MpUHUMMbI Npeobpasylollen AeaTenbHOCTU YenoBeka U
BCe acreKkTbl MaTepuanbHon KynbTypbl. Kypc HanpaeneH Ha oBna-
AeHne obyyvalowmrMmnca HaBblIkaMM KOHKPETHOW mpeaMeTHo-Mnpe-
obpasylolen AedTeNnbHOCTU, CO34aHNE HOBbIX LEHHOCTEW, uTo,
HECOMHEHHO, COOTBETCTBYET NOTPEebHOCTAM pas3BUTUSA obLiecTBa.
B paMkax «TexHonornm» nponcxogmt 3HaKOMCTBO C MUPOM Mpo-
beccun n opneHTaumsa obyyatoLmxcs Ha paboTy B pasninyuHbIX cde-
pax obLecTBEHHOro NPON3BOACTBA. TeM caMbiM obecrneunBaeTcs

]—EOMH(fJO/?Mﬂ@M{)HHbié TeXHoAOZUU 21



npeeMcTBeHHOCTb nepexona obyuarowmxca ot obuero K npodec-
CMNOHaNbHOMY 06Pa30BaHMIO N TPYLOBOM AEATENBHOCTM.

[MporpamMMa npeameta «TexHonorus» obecneunBaet dbopMu-
pOBaHMe Yy 0OByvaroLMXCa TeXHOMOorMYeckoro MbiwneHus. Cxema
TEXHO/IOTMYECKOTrO MbilieHus (MoTpebHOCTb — Lesb — Cnocob —
pe3ynbTaT) No3BONSEeT Haubonee opraHMYHO peLlaTb 334a4m ycTa-
HOBNEHMA cBA3en Mexay obpa3oBaTesibHbIM U XXU3HEHHbIM Npo-
CTpaHCTBOM, oObpa3zoBaTesibHbIMW pe3ynbTaTaMu, MOAyYeHHbIMU
NpyY U3yYeHUU pasfINYHbIX NpeaMeTHbIX obnacren, a Takxe cob-
CTBEHHbIMU 06pa3oBaTENbHbIMU pe3ybTaTaMU (3HAHUAMU, YMEHU-
AMU, YHUBEPCa/bHbIMU yYeBHbIMU AENCTBUAMU U T. 4.) U KU3HEH-
HbIMK 3aga4amu. KpoMe Toro, cxeMa TEXHONOrMYeCKOro MblleHNs
No3BOMSET BBOAUTb B 06pa3oBaTesibHbIM MPOLECC CUTYaLMK, Oa-
lolLMe OMbIT MPUHATUSA MParMaTUYHbIX PeLleHU Ha oCHoBe cob-
CTBEHHbIX 06pa3oBaTe/NbHbIX PE3yNbTaTOB, HAYMHAA OT peLleHUs
ObITOBbIX BOMPOCOB W 3aKaHUYMBas peELIEHMEM O HamnpaBieHUsX
NpoAo/MKeHMS 0bpa3oBaHUA, MOCTPOEHUEM KapbepHbIX U XKU3-
HEHHbIX NaaHoB. TakuM obpa3oM, nporpaMMa «leonHbopmaTnKa»
nossonseT cpopMUpPOBaTb Y OBYUAIOLWMXCH peECYpPC NPaKTUYECKUX
YMEHWM 1 onbiTa, HEOH6XOAMMbIX AN pa3yMHOW OpraHM3aumnm cob-
CTBEHHOW >XU3HU; CO3AAET YCNOBMSA A8 Pa3BUTUS MHULMATUBHO-
CTU, U306peTaTenbHOCTU, TMOKOCTUN MbILWIEHMUS.

YuebHO-BOCMMTaTE bHbIM MPOLIeCC HanpaeneH Ha ¢opMmnpoBa-
HUEe N pa3BUTUE Pa3/INYHbBIX CTOPOH OBYYatOWMXCS, CBA3aHHbIX C
peanunsaumen Kak Mx cObCTBEHHbIX MHTEPECOB, Tak N MHTEPECOB
oKkpyxatouiero Mupa. [pn 3ToM rmbKocTb NporpaMMbl MO3BONSET
BOBJ/IEYb OBOYYAIOLLMXCH C Pa3NYHbIMKU crocobHocTamu. bonbuon
06bEM MpoeKTHbIX PaboT NO3BONAET yYeCTb MHTEPECHI U 0COBEH-
HOCTM JIMYHOCTU KaXAoro obyyatolierocs. 3aHATUS OCHOBaHbl Ha
JIMYHOCTHO-OPUEHTUPOBAHHbIX TEXHOMOMUAX OBydYeHUs, a TakxKe
CUCTEMHO-AeATEeNbHOCTHOM MeToAe 0byyYeHus.

[aHHaa nporpamMma npegnonaraeT BapuvaTUBHbIM MoAXo[, Tak
Kak B 3aBUCMMOCTU OT obyyvatloLLerocs no3BonseT yBennymTb Unu
YMEHbWNTb O6BEM TOM UIN UHOM TEMbI, B TOM YNC/IE N CIIOXKHOCTD,
a TakoKke NopsaLOK NPOBeAeHMS 3aHATUN.
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OcHoBHoe coaepkaHMe yuebHbIX NpeaMeTOB Ha YPOBHE OCHOB-
Horo obuero o6pa3zoBaHus

Ha npoTayeHunn Kypca nporpamMmbl obydatroLmecs MO3HaKOMATCA C
pa3fINyYHbIMU reoMHPOPMaLMOHHBIMU CUCTEMAMU, Y3HAIOT, B KaKMX
obnacTtax npumeHseTcs reomHbopMaTrKka, Kakme 3afadnm MoXeT
peLaTb, a Tak)ke CMOryT CaMU MPUMEHSATb €€ B CBOEl NOBCEAHEB-
HoM »xu3Hn. Obyuatowmecs 6a30B0O YCBOAT NPUHLMM MO3ULUOHMN-
poBaHusa ¢ nomouwpbto MHCC. Y3HatoT, Kak MOXHO OpraHvM3oBaTb
c60op CMYTHUKOBbIX AaHHbIX, KAK OHW MPeACcTaBNAlTCA B TEKCTO-
BOM BMAE M KaK MX MOXHO BU3yanusmposaTb. B pamkax nporpam-
Mbl BbIGepyT NpOeKTHOe HarnpaBieHue, HayyaTcs CTaBUTb 3aJauu,
nccnenoBaTb nNpobneMaTuky, NAaHUPOBaTb BeAeHWe MpoekTa U
rPaMOTHO pacripefensiTb posiv BHYTPWY KOMaHAbl.

O6yuatowmecs cMOryT no3HakOMUTbCA C UCTOpPUEN MPUMEHe-
HWA BECMUNOTHbIX NeTaTeNbHbIX arnmnapaToB. Y3HaloT O COBPEMEH-
HbIX BECMUNOTHUKAX, CMOTYT PeLMnTb Pa3/inyHble 3a4a4M C UX No-
MOLLbIO. Y3HaOT Tak)Ke 1 06 OCHOBHOM YCTPOMCTBE COBPEMEHHbIX
6ecnunoTHbix cucteM. Obyuvalolmecs y3HalT, Kak co34aéTcs Mno-
néTtHoe 3afjaHune ansa 6ecnunotHukos. Kak npoussoamTcsa 3anyck
M panbHenwas cbéMka ¢ nomolubto BAC. A Takke nonyyat Takue
pe3ynbTaTbl CbEMKMU, Kak OpTOdOTOMNAH 1 TPEXMEPHbIE MOAENMN.

Obyuatowmecs yrnybatca B TeXHONOMM0 06paboTKM reogaHHbIX
NyTEM aBTOMaTU3NPOBAHHOIO MOAENNPOBaHNSA O6BEKTOB MECTHO-
ctu. CaMocToATEeNbHO CMOTYT BbIMOMHUTD CbEMKY MECTHOCTU MO
nonétHomy 3agaHuto. CozpanyT 3D-mopenn.

O6yuatoLwmecs 03HaKOMATCS C Pa3IMUYHbIMU YCTPOMCTBaMU NPO-
TOTUNUPOBaHUA. Y3HaloT obwume NpuHLUMMbl paboTbl YCTPONCTSB,
chdepbl MX MPUMEHEHUS U MPOAYKTbl OEeATEeNbHOCTU AaHHbIX
ycTporicTe. Obyuatowmecs HayyaTcs rotoeuTb 3D-Mopenn gns ne-
YaTM C MOMOLLBIO SKCMOPTa AaHHbIX. [lononHAT Mogenu No AaHHbIM
a3poPOTOCHEMKM C MOMOLLBIO pyHHOro MogenuposaHus. [1pume-
HAT YCTPOWCTBA A/ NPOTOTUNMPOBAHWNSA AN NeYaT 3a4aHus.

O6yuatowmecs M3yyaT OCHOBbl B MOATOTOBKE MpEe3eHTaLUM.
Co3zpanyT eé. [NogrotoBsaTcs K NpeacTaBNeHUIO peasin30BaHHOMo
npotoTtuna. [peactaBaT ero, 3awwmiias NpoekxT.
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[MpuMepHbIN yuyebHbIM NnaH OCHOBHOro obuero obpa3oBaHMs
[MpuMepHbIN KaneHaapHbIM yuebHbin rpaduk Ha 2019/2020
yuebHbIl rop,

Mepuop obyueHusa — ceHTa6pb-Mall.
Konuuecteo yuebHbix Hepenb — 34.
KonuuecTteo yacos — 68.
Pe>xum npoBepeHus 3aHaTuin: 2 pasa B Hegento.
[Mpa3gHuYHbIe N BbIXOAHblE AHU (MO NMPOU3BOACTBEHHOMY Ka-
neHAapo npw wWecTuaHeBHoM pabouen Hegene):
KaHukynspHbiit nepuop;:

Ne
n/n

Mecsuy,

®Popma
3aHaTUA

Kon-
BO
yacos

Tema 3aHaTUSA

®Popma koH-
Tpons

CeHTs6pb

n/np

3HakoMcTBO. TexHu-
Ka 6e30onacHocCTu.
BsogHoe 3aHaTue
(MeHssa mup+).

becepna

CeHTs6pb

Wl

HeobxoonmocTtb
KapTbl B COBPEMEHHOM
mupe. Chepbl npume-
HeHMs, MepcneKkTmBbI
NCMONb30BaHUA KapT.

becena

CeHTs6pb

n/np

BexTopHbie gaHHble
Ha KapTax. 3HaKoM-
ctBo c Be6-[NC.
LiseT kak aTpubyT
KapTbl. 3HAKOMCTBO C
KapTorpapuyeckmumm
OHNalH-cepBMcamm.

becepna

CeHTa6pb

n/mne

CseTt n ugeT. Ponb
ugeTa Ha kapre. Kak
3acTaBuUTb LUBeT pabo-
TaTb Ha cebs?

becena

OkTa6pb

n/me

CoszpaHuve v nybnu-
KaLmsa cobcTBEeHHOM
KapTbl.

[emoHcTpa-
Lums peLueHus
KeMca

OxTabpb

n/npe

CucteMbl rnobanbHoro

No3nUMNOHNPOBaHNA.

becepna
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OkTa6pb

n/mne

rlpI/IMeHeHI/Ie CNYyTHUN-
KOB A/19 NO3NLUMNOHN-
poBaHUA.

JemoHcTpa-
uMs peweHuns
Kemnca

OkTa6pb

n/me

Nctopusa dotorpa-
¢uun. PoTorpacus
Kak crnocob nsyyeHus
OKpY>KatoLLero Mupa.

becena

Hosa6pb

n/mne

XapakTepuctukm ¢o-
Toannapatos. [lony-
YyeHVe KayeCTBEHHOrO
doTocHMMKa.

becena

10

Hosa6pb

n/npe

CozpaHue coepu-
UeCKMX NaHopam.
OcHoBHble NoHATUS.
Heobxoonmoe obo-
pynoBaHue. TexHuKa
CbEMKM cHepryecKmx
naHopam pasnyHom
annapaTypom.

becena

1

Hosa6pb

n/np

CozpaHue cdepu-
UeCKMX naHopam.
CwuBKa MoMy4YeHHbIX
doTorpaduin. Koppek-
LM 1 peTyLlb NaHo-
pam.

TecTuposa-
Hue

12

[ekabpb

n/npe

®oTtorpammeTpus 1
ee B/MsHMeE Ha coBpe-
MEHHbI MUP.

becepna

13

Lekabpb

n/np

CueHapum cbeMkm
06beKTOB A/ nocne-
LyIoLero NocTpoeHus
NX B TPEXMEPHOM
BUZE.

becepa

14

Lekabpb

n/npe

MpuHuMn nocTpo-
€HU1Sa TPeXMepHOro
N306paxkeHuUs Ha
KoMnbtoTepe. PaboTa
B poTorpamMmeTpu-
yeckomM 10 - Agisoft
Metashape nnu aHa-
normnyHom. O6paboTka
OTCHATOro MaTepuana.

becepna
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15

Jekabpb

n/mne

becnunoTtHuk B
reouHpopmaTtuke.
YcTponcTeo 1 npuMe-
HeHue opoHa.

Becepa

16

fAHBapb

n/mne

TexHuueckme ocobeH-
Hoctum BIJ1A.

Becepa

17

SAH-
Bapb-®Pes-
panb

n/npe

MunotnposaHue
BMJ1A.

Tectuposa-
HUne

18

®espanb

n/np

Mcnonb3sosaHue
6ecnunnoTHUKa ons
CbEMKU MECTHOCTM.

[eMoHcTpa-
LS peleHuns
Kenca

19

Mapt

n/np

BoszHukatowme npo-
6neMbl NpyU co3paHnn
3D-mopenen. Cnoco-
6bl penakTMpoBaHMs
TpexMepHbIX Moge-
nen.

becena

20

MapTt

n/np

TexHonorum npoTtoTn-
nupoBsaHus. YCTpom-
CTBa 419 BOCCO3-
[LaHUs TPEXMEPHbIX
Mopenen. Pabota ¢
3D-npuHTEepoM.

becepa

21

Mapt

n/mne

Dusnyeckne n
XMMMYeckumue CBom-
cTBa NAacTuKa ons
3D-npuHTepa. Meyatb
TpEXMepHOU Mogenm
LLKOSIbI.

Tectuposa-
Hue

22

Mapt

n/mne

Pabota B 1O ansa
pY4YHOro Tpexmep-
HOro MOAEeNMpoBa-
Hus — ScetchUP mnnn
aHaNoOrMyYHOM.

Becepa

23

Anpenb

n/mnp

SkcnopTupoBaHue
TpexmepHbix ¢parnos.
MpoexTuposaHue
COBCTBEHHOM CLEHDI.

becena
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24 Anpenb n/mne 2 [MeuaTtb Mogenu becepa
Ha 3D-npuHTepe.
OdopmneHune Tpex-
MepHOW BeLLeCTBeH-
HoOWM Moaenu.

25 Man NP 3 MNoprotoBka 3aWwmThbI
npoekTa.
26 Man [P 2 3awmTa NpoeKToB. LemoHcTpa-
LMa peleHuns
KencoB
27 Man n/npe 2 3aknounTtenbHoe

3aHaTue. [oaseneHne
utoros paborbl. na-
Hbl Mo AopaboTke.

Cucrema ycnoemit peanmsauum oCHOBHOM
o6uweobpasoBaTenbHoOM NporpaMMbl
OnuncaHve KaapoBbIX YCNOBUIM peann3aLmm OCHOBHOW obpa3oBa-
TeNbHOM NPOrpaMMbl OCHOBHOTO obLero obpasoBaHums (onucaHue
KOMMeTeHLUNIM HaCTaBHMKa)

HacTaBHuKk nporpammbl «[eonHbopmMaTrka» paboTaeT Ha CTbike
CaMbIX aKTyasbHbIX 3HAaHUM MO HaMNpaBIEeHUIO reonpPOCTPaHCTBEH-
HbIX TEXHOOMMM, a Tak)Ke reHepMpyeT HOBblE MOAXOAbI U peLleHus,
BOMJIOLWas UX B peasbHble NpoekTbl. HacTaBHMK siBNseTcs rpaMoT-
HbIM CMeuuanmcToM B 061acTM reoMHPOPMaLMOHHBIX CUCTEM,
cneguT 3a HOBOCTSAIMM CBOEM OTpac/u, U3y4aeT HOBble TEXHONO-
run. ObnagaeTt HaBblkaMW MPOEKTHOW AeATeNbHOCTU, BHeApas eé
NPUHLMMbI B NpoLiecc obyyeHus.

HactaBHuK B paBHOWM cTeneHW obnagaeT Kak CUCTEMHOCTbIO
MbILWIEHNS, TaK U yXOM TBOPYECTBa; MObUIeH, ymeeT paboTaTb B
KOMaHAe, KpUTUYECKM MbICIIUTb, aHANIM3UPOBaTb U 0606LWaTb OMbIT,
reHepupoBaTb HOBOE, yMeeT CTaBUTb 3a[la4M U peLlaTb MX, a TakKe
paboTaTb B YCNOBUSAX HEONpPeaenEHHOCTU U B paMKax NPOeKTHOM
napagurmbl. [loMnMo sToro, HacTaBHUK o6nafaeT nefarormyeckon
XapWU3MOMn.
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[[] Cogepmwe /cgpm

OcHoBHble pazaenbl nporpaMMbl yuebHoro Kypca

1. BeepeHue B OCHOBbI reoMH$OPMALMOHHBIX CUCTEM U MpoO-
CTPaHCTBEHHbIX AaHHbIX.

O6yuatoLimecs NO3HaKOMATCA C pPa3/INYHbIMU COBPEMEHHBIMU Tre-

OVH}OPMaLMOHHBIMU CUCTEMAaMU. Y3HAIOT, B KaKUX 0bn1acTax npu-

MeHseTca reoMHbOopMaTMKa, Kakme 3a4a4m MOXKET peLlaTh, a Takxke

KaK obyyaroLmecs MoryT caMu NPpUMEHSATb €€ B CBOEWN MOBCEAHEB-

HOW Y>XN3HW.

2. Ypok pa6otbl c [JTOHACC.

O6yuatowmecs 6a30BO YCBOAT MPUHLMM MO3ULMOHUPOBAHUSA C

nomouwpto MHCC. Y3HatoT, Kak MOXKHO OpraHM30BaTb C6Op CNyTHU-

KOBbIX AAHHbIX, KaK OHW NPeACTaBNAOTCA B TEKCTOBOM BUAE U Kak

MX MOXXHO BU3YanM3nNpoBaTh.

3. Bbibop npoeKkTHOro HanpaeneHUs U pacnpeaeneHue poneun.

Bbi6op npoekTHoro HanpaeneHus. [locTtaHoBka 3agauun. Miccnepo-

BaHMe npobnematuku. [naHMpoBaHue npoekTa. PacnpepeneHve

ponen.

4. YcTpoWCTBO M NpUMeHeHue 6ecnUNoTHUKOB.

O6yuatowmecsa nosHakoMaTcs ¢ uctopuen npumeHerHms bAC. Va-

HatoT o coBpeMeHHbIx BAC, kakne 3agaum MOXHO peluaTb C UX No-

MOLLbIO. Y3HAIOT Tak)Ke OCHOBHOE YCTpoMCcTBO coBpeMeHHbix BAC.

5. OcHoBbl cbéMKMU € 6€CNUNOTHUKOB.

O6yuatolwmecs y3HatloT, Kak CO34aéTca MonéTHoe 3afjaHuve Aans

BAC. Kak npounzBoanTcs 3anyck v panbHenlas CbéMKa C MOMO-

wbto BAC. A Takke Kakme pe3ynbTaTbl MOXXHO MOMYUYUTb U Kak 3TO

caenatb (nonyyeHue optodoTonnaHa U TPEXMEPHON Moaenu).

6. Yrny6néHHoe usyyeHue TexHonormin o6paboTku reoaaHHbIX.

ABTOMaTU3MpOBaHHOE MOAENMpOBaHMEe O6BEKTOB MECTHOCTU C

nomouwbto Agisoft PhotoScan.

7. C6op reopaHHbIX.

AspodoTocbeéMKa, BbINONHEHNE CbEMKM MECTHOCTM MO MONETHO-

MY 3afaHuto.
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8. O6paboTka 1 aHanU3 reopaHHbIX.

CoszpaHue 3D-mopenen.

9. NsyueHue ycTpoicTBa ANS NPOTOTUNMUPOBaHUS.
O3HakoMeHWe C yCTpONCTBaMU NPOTOTUMMPOBAHUS, MPEefoCTaB-
neHHbIMK obyuatowmmcsa. Obyuatowmecs ysHatoT obLme NpuHLM-
Mbl paboTbl YCTPOMCTB, a TakXKe KOrAa OHU MPUMEHSIIOTCS U YTO C UX
MOMOLLBIO MOXXHO MOMYUYUTD.

10. MoaroToBKa AaHHbIX ANs YCTPOMUCTBA MPOTOTUNMUPOBaHUS.
Moarotoska 3D-Mopenen, aKCNOPT AaHHbIX, MOATOTOBKA 3a4aHUM
no neyaTu.

11. MpoToTunupoeaHme.

[MpuMeHeHue ycTporcTs npoToTunuposaHus (3D-npuHTep).

12. NocTpoeHMe NpOCTPaHCTBEHHDIX CLLEH.

[ononHeHve Mogenen No faHHbIM a3pOPOTOCHEMKM C MOMOLLbIO
PYYHOro MOAENMPOBaHUSA 1 NOArOTOBKA K MeyaT Ha YCTPOMCTBaX
NPOTOTUMUPOBAHMUS.

13. MNoaroToBka Nnpe3eHTaL M.

N3yueHne ocHoB B nogrotoeke npeseHTaumm. CozgaHue npeseH-
Taumu. [loarotoBka K NpeacTaBNeHUIO peann30BaHHOrO NPoOTOTU-
na.

14. 3awmTa npoekToB.

[NpencTtaBneHve peann3oBaHHOrO NPOTOTUMA.
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[\/. TEM&%TM’Z@CICO@ nmwpogawe

2 Pazpenbl nporpaMmbl yuebHoro kypca Beero
n/n porp y yP yacos
1 3HakoMmcTeo. TexHuka 6e3onacHocTu. BeogHoe 3aHaTue 2
(«MeHsia Mup»).
2 BeepeHue B reonHdpopmaumoHHble TexHonorum. Keiic 1:
«CoBpeMeHHble KapTbl, unn Kak onncatb 3emnio?».
21 HeobxoanmocTb kapTbl B coBpeMeHHoM Mupe. Chepbl npu- 2
o MeHeHUSs, NepcneKTMBbI NCMONb30BaHNA KapT.
BekTopHbie aaHHble Ha kapTax. 3HakomcTBO ¢ Be6-ITNC.
2.2. | LleeT kak aTpubyT KapTbl. 3HAKOMCTBO C KapTorpapuyeckmumm 2
OHJMalH-CcepBMCaMMU.
23 Cget 1 ugeT. Ponb upeTa Ha kapTe. Kak 3acTaBuTb LBeT pabo- 1
" | TaTb Ha cebsa?
2.4. | CospaHue 1 nybavkaums cobCTBEHHOM KapTbl. 2
3 Ketic 2: «Tno6anbHoe nosnumoHuposaHue “Haligyn cebs Ha 4
3eMHOM wape”».
3.1. CucTtembl rnobanbHOro No3nLMOHUPOBaHMS. 2
3.2. [MpyMeHeHVe CnyTHUKOB ANS NO3ULIMOHMPOBAHMS. 2
4 ®PoTorpadpun n naHopambl.
41 NcTopusa potorpadmn. Potorpadus kak cnocob nsyyeHus 1
o OKpYy>KatloLero Mmmpa.
49 XapakTepuctuku ¢poToannapartos. [lonyyeHre kauecTBeHHO- 2
= | ro poTocHMMKa.
CozpaHue chpepuryeckmx naHopaM. OcHoBHble noHaTus. He-
43 obxoanMoe obopynoBaHue. TexHnKa CbEMKM chepurueckmx 2
| naHopaM paznuuHoi annapaTypou (kamepbl cMapTdOHOB 6e3
WTaTUBOB, UMdpoBble poToanmnapaTsl CO WTATUBAMM U T. 4.).
4l CozpaHue codepuryeckmx naHopaM. ClumBKa NOMyYEHHbIX 4
7| dotorpadun. Koppekumsa 1 peTyb naHopam.
OcHoBbl aspodoTocbémin. Npumenenne BAC (6ecnunor-
5 HbIX aBMaLMOHHbIX cucTeM) B aspodoTtocbémke (Keiic 3.1:
«[na yero Ha caMoM gene Hy)XeH 6eCnMNOTHbI NeTaTenb-
HbIW annapaT?»).
5.1. ®oTorpaMmeTpus 1 €€ BNvsHNE Ha COBPEMEHHDbIN MUP. 1
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59 CueHapum CbEMKM 06BEKTOB A/18 MOC/eAyHoLEero NocTpoe- 2
=" | HUA UX B TPEXMEPHOM BUAe.
[MpyHLMN NOCTPpOEHNS TPEXMEPHOTO U306paXKeHMs Ha KOM-
53 nbtotepe. Pabota B poTorpammerpuueckom MO — Agisoft 4
| PhotoScan nnu aHanornuHom. O6paboTka OTCHATOro MaTe-
pvana.
54 becnnnoTHWK B reouHdpopmMaTmke. YCTPOMUCTBO U NpUMeHe- 2
T HWe ApoHa.
5.5. | TexHuyeckue ocobeHHocTm BITJTA. 2
5.6. | Munotuposanue BIJ1A. 6
5.7 Mcnonb3oBaHue 6ecnmnnoTHMKa A1 CbEMKM MECTHOCTMU. 6
58 BozHukatowme npobnembl npu cozgaHum 3D-mopenen. Cno- 3
7| cobbl penakTMpoBaHUA TPEXMEPHbIX MoLeneln.
59 TexHonormm npoToTMnMpoBaHus. YCTPOMCTBA A1 BOCCO34a- 2
" | HMa TpéxmMepHbIx Mogenen. PaboTta c 3D-npuHTepom.
510 ®duznueckme N XMMUYECKME CBOMCTBA MIacTuMKa As 1
7 | 3D-npuHTepa. [Neuatb TpExMepHOWM MoOAENM WKO/IbI.
6 Ketc 3.2: «MameHeHne cpeabl BOKPYT WKOMbIY».
6.1 Pa6ota B MO gns py4Horo TpéxMepHOro MoaenMpoBaHus — 1
o SketchUp nnun aHanornyHom.
6.2 SKcnopTuposaHue TpéxMepHbix ¢pamnnos. [poekTnposaHme 7
- COBCTBEHHOW CLIEHbI.
6.3 Meyatb Mmogenn Ha 3D-npunTtepe. OdopmneHune Tpéxmep- 2
~ HOMW BeLLeCTBEHHOW MoAeNun.
[MoaroToBKa 3aWmTbl MPOEKTa. 3
8 3awmTa NpoeKToB.. 2
9 3akntounTensHoe 3aHsaTue. lNogseneHune ntoros paboTsl. 2
[MnaHbl No gopaboTke.
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V' Keiicst 5x0gﬂague b npozparmy

Keiic 1. CoepeMeHHbie kapTbl, unu Kak onucarb 3emnio?
Kelc 3HakoMUT obyuvatowmxca ¢ pasHOBUAHOCTAMU AaHHbIX. Pe-
Wwas 3ajavy Kenca, obyyarowmeca NpoxoasaT crepyolme TeMaTu-
KW: KapTbl M OCHOBbI UX GOPMUPOBAHMA; U3YUYEHME YC/TOBHbIX 3Ha-
KOB U MPUHLIMMOB UX OTOBpPaXKeHNs Ha KapTe; CUCTEMbl KOOPAUHAT
N NPOEKLMI KapT, X OCHOBHbIE XapaKTePUCTUKM M BO3MOXHOCTU
NpMMeHeHusa; MacwTab M Ap. BCMOMoOraTesibHble UMHCTPYMEHTDI
dopMUpoOBaHUS KapTbl.

Keiic 2. lno6anbHoe nosMumoHnpoBaHue
«Haiaun ceb6a Ha 3eMHOM Wwape».
HecMoTps Ha To, UTO HaBUraTopbl U CMOPTUBHbIE TPeKepbl CTanu
HEOTbHEM/IEMOMN YaCTbIO HALLEW >KMU3HM, MaNo KTO 3HAEeT MPUHLMM
nx pabotol. [1ponas kelic, obyvatowmecs ysHaroT npo MTOHACC/
GPS — npuHumnbl paboTbl, UCTOPUID, COBPEMEHHbIE CUCTEMDI,
npuMmeHeHue. [NpuMeHeHne norrepos. Busyanmsaumsa TekcToBbIX
AaHHbIX Ha kapTe. Co3paHne KapTbl UHTEHCMBHOCTW.

Keiic 3.1. AspodoTtocbémka. «[lnsa uero Ha caMoOM aene HyXeH
6ecnuNOTHDbIN NeTaTeNbHbIN annapaT?».
O61bEMHbIN KeNnc, KOTOPbIN MNO3BOUT OBYYatoLLMMCH OCBOUTD MOS-
HYIO TEXHOMIOMMYECKYIO LEeMNoYKy, NCMO/b3yeMYH KOMMEPUYECKMN-
MW KOMMaHMAMU. YCTPONCTBO M MPUHLMUMDbI GYHKLIMOHUPOBAHUS
BIMJTA, OcHoBbl $OTO- 1 BUAEOCHEMKN U MPUHLUMNOB Nepenaqu
nHedopmaumm ¢ bINJTA, obpaboTka gaHHbix ¢ BIJIA.

Ketic 3.2. UsmeHeHMe cpeabl BOKPYT WKOAbI.
MpoponxeHune kenca 3.1. Obyuatowmecs, umes B CBOEM pacriops-
XeHUU anekTpoHHyto 3D-Mopenb WKonbl, NPOAOIKAT BHOCUTD
M3MeHeHU s B MPOAYKT C uenbto 6naroyctponcTea parioHa. Obyua-
toLMecs MpoAO/KAOT COBEPLIEHCTBOBAaTL cBoM HaBbik 3D-Mone-
NNPOBaHWS, 3aBepLUIas MpPoOeKT.
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VI Marepuansro-rexnueckcue yciobus
P 4
peaiuzayuy ocHobrHod 05/;9&15054/"6@#{00’
NpoLpaMMbt

(no cyTn, obbeanHeHVe BCeX pecypCcoB, MPOMNUCaHHbIX B Kencax)

Cnucok o6opyaoBaHus

KomnbilotepHbin knacc UKT

- M®Y (npuHTep, ckaHep, konnp) MuHuManbHble: dopmaT A4,
nasepHbin, 4/6,1 wr.

- HoyTtbyk HacTaBHMKa C npepycTaHOB/IEHHOM OMepaLnoHHOM
cucTeMol, odUCHbBIM MPOrpaMMHbIM obecrneyeHeM Npon3Boan-
TenbHoCTb npoueccopa (no tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He meHee 2000 eanHunL; 06b-
€M onepaTMBHOM NMaMaTU: He MeHee 4 [6; 06bEM HakonuTens
SSD/eMMC: He meHee 128 6; MO ana npocMoTpa n penakTm-
pPOBaHUs TEKCTOBbIX LOKYMEHTOB, 3/1IEKTPOHHbIX Tabnuu, 1 npe-
3eHTauMM pacrnpocTpaHéHHbIX ¢dopmMaToB (.odt, ,txt, .rtf, .doc,
.docx,.ods, .xls, .xlsx,.odp, .ppt, .pptx)., 1 wT.

- Hoytbyk ¢ npeaycTtaHOBNEHHOW OMEpPaLMOHHON CUCTEMOMN,
odUCHbIM NporpaMMHbIM obecneyeHneM. HoyTbyk: He Huxe
Intel Pentium N (unun Intel Celeron N), He Huxe 1600 MTlu,
1920x1080, 4Gb RAM, 128Gb SSD; npounssoagutenbHocTb npo-
ueccopa: He meHee 2000 eguHuy; MO pnsa npocmoTtpa U pe-
[AaKTUPOBaHUA TEKCTOBbIX LOKYMEHTOB, 3N1EKTPOHHbIX Tabnuu u
npeseHTaumMn pacnpocTpaHéHHbix dopmaTtos (.odt, ,txt,.rtf,.doc,
.docx,.ods, .xls, .xlsx,.odp, .ppt, .pptx)., 10 wT.

+ NHTepakTuneHbii komnnekc. Konnuecteo oaHOBpeMeHHbIX Kaca-
HUM— He MeHee 20.,1 wT.

Ypok TexHonoruu

ApnanTtueHoe obopynoBaHue

- 3D-obopynoeaHue (3D-npuHTep). MUHUManbHbIE: TUM MpUHTE-
pa: FDM; matepuan: PLA; pabouuin cton: c nogorpesom; pabo-
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yaa obnactb (XYZ): ot 180x180x180 MM; ckopocTb nevaTu: He
MeHee 150 MM/cek; MMHMManbHas TonwmHa cnosa: He 6onee 15
MKM; dpopMaT dparinos (ocHoBHble): STL, OBJ; 3akpbiTbii kopnyc:
Hanuuue., 1 wrT.

« MMnactuk gna 3D-npuHTepa. TonwmHa nnactukoson Hutu: 1,75
MM; MaTepuan: PLA; Bec kaTywiu: He meHee 750 rp., 15 wr.

- MO pna 3D-mopenvposanHusa. O6nauHbin HcTpymeHT CAIP/
ACYT1, oxBaTbiBatoLWwmin BeCcb Npouecc paboTbl C U34ennaMm — oT
NPOEeKTUPOBaHUS 4O U3rOTOBEHMS.

HononHutensHoe obopynoBaHue

- lWnem BupTtyanoHom peanbHocTn Obwee paspeweHve He Me-
Hee 2160x1200 (1080x%1200 pgnsa kaxgoro rnasa), yron o63opa He
MeHee 110; Hannume KoHTponnepoB — 2 WT.; HaMUYNE BHELUHUX
JaTUMKOB — 2 WT.; pa3béM A8 NOAKIOUYEHNS HAYWHUKOB: HaNu-
uMe; BCTpoeHHas Kamepa: Hanmume. 1 komMnnekr.

- Wratne pna kpenneHms 6a3oBbix cTaHuui. KomnnekT s asyx
wratmeoB. COBMECTMMOCTb CO WNEMOM BUPTYasibHOW peanbHo-
ctn, 1 komnnexT.

« Hoytéyk ¢ OC gnsa VR-wnema. Konnuecteo apep npoueccopa
- He MeHee 4. TakToBas yacTtoTa npoueccopa - He MmeHee 2500
MIlu. Bugeokapta - He Hmxke Nvidia GTX 1060, 6 6 Buoeona-
MaTb. O6beM onepaTUBHOM NaMaTU - He MeHee 8 6., T wT.

- MHorononb3soBaTtenbckas cucTeMa BUPTYasnbHOM peanbHOCTU C
6-KOOPAMHATHbBIM OTC/IEXMBAHUEM MOMOXEHUS MONb30BaTeNEN,
1 koMnnekT.

TpeboBaHus K cUCTeMe BUPTYasibHOW peanbHOCTH:

. rnopaep)kka MOBUMbHBIX WAEMOB BUPTYasbHOW peasnbHOCTU
nopg ynpaeneHnem OC Android;

- MoAaepyKKa yrnpaBisioLWMX KOHTPO/IEPOB C BO3MOXHOCTbIO
6-KOOPAMHATHOTO OTC/IEXKMBAHUSA MOMOXKEHUA B MPOCTPaH-
cTBe;

+ TexXHoNorus nosiHoM KomneHcauuu nara (anti-latency): nso-
6paxkeHMe AOMHKHO BbIBOAUTLCH ANA TOYEK, B KOTOPbIX OKa-
XKYTCSl IeBbI U MpaBblA Na3a Mo/ib30BaTeNs Yepes Bpems,
KOTOpOe AO/HKHO MPOWUTU C MOMEHTa Hauyana onpeneneHus
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MeCTOMNONOXEeHNA a3 Nnonb3oBatesIda 4O MOMEeHTa OKOH4a-
HWA BblIBOOA M306pa)l(eHVI$|.;

nnowanb OoTCieXXnBaHUA nonb3oBaTtenien — He MeHee 16 KB. M;
KOMIMYECTBO Mofb3oBaTenen — He MeHee 3 yen.

TpeboBaHUs K cUCTEME OTCNEXMBAHUSA MONIOXKEHUS MONb3OBaTe-
neu (TpeKuHra):

TUM CUCTEMbI OTCEXMBaHUA: 6-KOOpAMHAaTHas cucTeMa OT-
CnexuBaHus;

06LWMi BEC OQHOro YCTpoMCcTBa TpeknHra — He 6onee 20 r;
TEXHONOMNA: OMNTUKO-UHEPUMANbHBIN TPEKUHT, aKTUBHbIE
Mapkepbl, paboTatoLlme B MHPpaKkpacHOM AManasoHe;

yron ob3opa ontuyeckon cuctembl — He meHee 230 rpaay-
COB;

BpeMS OTK/IMKa CUCTEMbI TPEKUHIa — He 6onee 2 Mc;
pa3MelLeHMe CeHCOPOB: Ha O6beKTe OTC/IEXMBAHUS;
CEHCOopbI, UCMO/b3yeMble A/ OTCNEXMBaHUSA LWIIEMOB BUP-
TyanbHOW peanbHOCTU U AN OTCNEXUBAHUA ABUMKEHUN PYyK
nonb3oBaTenemn, 4OMKHbI 6bITb MAEHTUYHBIMU U B3aMMO3aMe-
HAEMbIMM;

pa3MelleHne aKTUBHbIX MapKepoB: HaMoOJIbHOE;

BCE KOMMOHEHTbI CUCTEMbI TPEKMHIa AOMKHbI MOHTUPOBATbLCS
Ha non, 6e3 HeobxoaMMOCTN NOTONOYHOTO/HACTEHHOIO MOH-
Taxa;

Ha/siMYMe CEHCOPOB B COCTaBe €ANHOMO YCTPOMCTBA TPEKUHTa:
aKcenepoMeTp, FTMpOCKOr, ONMTUYECKMUIN CEHCOP;

YacTOTa OTCNEXMNBAHMA MONOXEHNS NONb30BaTeNs:

- akcenepomeTp: He MmeHee 2000 Bbibopok/c;

- rupockon: He MeHee 2000 Bbibopok/c;

- onTUYecknn ceHcop: He MeHee 60 BbiGopok/c;
MOrpeWwHOCTb OTC/EXMBAHUSA MOJIOXKEHUsA MoNb3oBaTens B
NpoCTpaHcTBe Ha naowaan 6 M x 6 M — He 6onee 10 MM;
MWHWUMaNbHOE KONMYECTBO MO/b30OBaTeNen, NoaaepXKmBae-
MO€ CUCTEMOW TPeKMHra, He MeHee 3 uen.

TpeboBaHus K NMokasaTensaM XpaHeHUs, TPaHCMOPTUPOBKU U Ha-
CTPOWKMU:

BpeMa NosIHOro pa3Bépr|Bava n HaCTpOl‘;IKM CncTteMbl and
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naowaam otcnexusaHms 16 k. M —He 6onee 90 MuH;

+  HeobxoAMMOCTb KannMbpOBKW B MpoLecce 3KchayaTaumMm —
OTCYTCTBYET;

- TeMmnepaTypa xpaHeHus: -30°C.. + 50°C.

TpeboBaHusa kK cnocobam yrnpaBneHus MHTePaKTUBHbIMU Moaens-
Mu:

- nopdepxka 6-KoopAMHATHOTO OTCNEXMBAHUA MONIOXKEHUS

YNPaBAAOLNX YCTPOMCTB B MPOCTPaHCTBE.
TpeboBaHWa K NporpaMMHOMY obecrneyeHunto:

- nopgepXka CUCTEMOM TpPEKUHra OrnepauMoOHHbIX CUCTEM:
Windows, Android;

- NpefocTaBfieHNe HeorpaHWUYeHHOW Mo BPeMEHU UCMOoMb30-
BaHWA NPOCTON (HEUCK/TIOUUTENBHOM) TULLEH3UM HAa KOMMep-
yeckoe MWCMonb30OBaHME MpOrpaMMHoOro obecrneyeHus cu-
cTeMbl TpekuHra Ha oguH wnem ¢ OC Android (beccpouHas
nvueHsuns) — 3 wr.

Ob6wme TpeboBaHus:

+ HanuMume MOOBWU/bHLIX LWIEMOB BUPTYalbHOW peanbHOCTU
Oculus Go nnu ananor — 3 wT.;

+ HaZnuymMe KOMMeKTa MPOBOAOB U 3apAAHbIX YCTPOUCTB AN
6ecnepebonHom paboTbl.

- ®otorpammeTtpuueckoe 0. 1O gna o6paboTkun n3obpaxeHUn
1 onpeneneHns Gpopmbl, pazMepoB, MONOXKEHMS U MHbIX XapaKTe-
PUCTMK OBBEKTOB Ha MJOCKOCTU UM B MpocTpaHcTee., 1 wr.

- KeagpokonTtep Mavic Air. KoMnakTHbIM KBagpoKonTep ¢ TPEXO-
CeBbIM CTabunmszatopoM, kamepor 4K, MakcrMManbHOM AanbHO-
CTblo Nepenaum He MeHee 6 kM., 1 WT.

- KeagpokonTtep DJI Tello. KsagpokonTep ¢ kamepoit, Bec He 60-
nee 100 r B cbope c nponennepom 1 KaMepomn; ONTUYECKMUN AaT-
UMK onpeneneHus No3nuUM — Hanmume; BO3MOXHOCTb YAANEH-
HOro NPOrpaMMMpPOBaHMa — Hanuume., 3 WT.

MegawasoHa

- ®oTtoannapat c 06bekTMBOM. Konnuectso apdekTUBHbIX NUKCe-
nen — He meHee 20 maH., 1 wT.

- Bupeokamepa. MNnaHwerT (ans obecneyeHns cOBMECTUMOCTU C N
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2.3.6) c NpMepHbIMU XapaKTePUCTUKAMMU:
. AnaroHanb/paspeweHue: He meHee 2048x1536 nukcenen;
. AMaroHasnb 3KpaHa: He MeHee 9.7";
- BcTpoeHHas namaTtb (ROM): He meHee 32 Ib;
. paspeleHune poTokamepbl: He MeHee 8 Mn;
- Bec: He 6bonee 510 r;
- BbicoTa: He 6bonee 250 mm., T wT.
- Kapta namatm gna ¢otoannapata/Bnaeokamepbl. O6bEM namMaTn
— He MeHee 64 [6, knacc He Hmxe 10., 2 wT.
- LWratme. MakcumanbHas Harpyska: He 6onee 5 kr; MakcuMManbHas
BbICOTa CbEMKU: He MeHee 148 cm, 1 wT.

NHdopMaumoHHo-MeToaNYECKME YCTOBUSA peanmn3aLmm OCHOB-
HoM obpa3oBaTeNbHOM NPOrpaMMbl OCHOBHOTO obuiero obpasoBsa-
HUS (CMUCOK BHELIHUX MeToA,. MaTepuanos) (CCbIIKM Ha Aomn. MaTe-
puanbl — MPOMUCbIBaEM B KENCAX).
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\/[[ C//IMCOIC MCTO’ZHMICO@ J{MTE/DﬁTg/U(J{

. Anmasos, /.B. C60pHMK KOHTPObHbBIX BOMNPOCOB MO AUCUMMAAN-
HaM «AspodoTorpadusa», «AspocbéMkar, «KAspokocMuyeckme
MeTogpl cbémok» / M.B. Anmazos, A.E. AnTtbiHoB, M.H. CeBacTbs-
HoBa, A.D. Creuerko — M.: nsa. MUNTAKK, 2006. — 35 c.

. baesa, E.FO. O6wwue Bonpocbl NpoekTUpoBaHUS U COCTaBEHUS
KapT Ana cTyaeHToB crneumanbHoctu «KapTorpadus v reounH-
¢dopmatuka» / E.FO. baeea — M.: usp. MUNTAKK, 2014. — 48 c.

. MakapeHko, A.A. YuyebHoe nocobue no KypcoBoMy NpoeKTUpPO-
BaHuto no kypcy «Ob6uwereorpadpuueckme kaptol» / A.A. Maka-
peHko, B.C. Mounceesa, A.J1. CrenaHuyeHko nog obuien pegakum-
en Makapenko A.A. — M.: usg. MUNTAnK, 2014. — 55 c.

. Bepeuwaka, T.B. MeToanueckoe nocobue no mMcrnonb3oBaHWUIO
Tonorpaduyeckmx KapT A1 OLEHKU 3KOMOrMYeCcKoro cocTos-
Husa Tepputopun / T.B. Bepewaka, Kauaes 'A. — M.: uzg. MUUN-
rAuK,2013.— 65c.

. Pepbko, A.B. @oTorpadumueckmne npouecchbl perucrpaumm MH-
¢dopmaumm / A.B. Pegbko, KonctantuHoea E.B. — Cl16.: n3g.MMO-
NTIMTEXHWKA, 2005. - 570 c.

. Kocunos, A.l. Teopusa 1 npaktuka undpposon o6paboTku 13o-
6paxxeHnn. [lncraHUMOHHOE 30HAVPOBaHWE U reorpaduryeckmne
nHdOopMaLMOHHble cnucTeMmbl. YuebHoe nocobue / A.l. KocuHos,
N.K. lypbe nopg pen. A.M.bepnarHta — M.: nsa. Hayunbin mup,
2003.— 168 c.

PapnonokaunoHHble cucTeMbl BO3AYWHOM pa3Beaku, aewund-
pUpOBaHME PagVONOKALMOHHBIX U306paxkeHU / non pea.
WkonbHoro JT.A. — usa. BBUA um. npod. H.E. XKykosckoro,
2008.—530c.

. Knenko, KO.IN. OcHoBbl KOCMUYecKoro npupoaoeeaeHuns: yueb-
Huk ans By3os / FO.IN. Knenko — M.: nza. KaptreouenTtp — leo-
nesmnsgat, 1999. — 285 c.

. MBaHos, H.M. bannuctunka 1 HaBuraums KocMmYeckmnx annapa-
TOB: y4ebHUK 19 By30B — 2-e n3ga,., nepepab. u gon./ H.M.Uea-
HoB, J1.H. JlbiceHko — M.: n3p. lpoda, 2004. — 544 c.
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13.

14.

15.

16.

17.
18.

19.

20.

21.

Bepelwaka, T.B. MeTtoamnueckoe nocobume no Kypcy «Dkonoruye-
ckoe KapTorpadupoBaHue» (nabopatopHble pabotbl) / T.B. Be-
pewakosa, V.E. KypbaTtosa — M.: uzg. MUNTAuKK, 2012. — 29 c.
MNeaHos, A.[. MeTogunyeckme ykasaHus No BbiNonHeHWUIO nabo-
paTopHbIX paboT no auvcumnamHe «Lndposas kaptorpadus».
[na ctyneHtoB 3 kypca no HanpasneHuto nogrotoekn «Kapro-
rpadma n reomHpopmatuka» / A.l. Meanos, C.A. Kpbinos, U.
3arpebuH — M.: uzg. MUNTAKK, 2012. — 40 c.

MeaHos, A.[. ATnac kapTorpadumyeckmx Npoekumi Ha KpyrHbie
pervoHbl Poccuinckon Pepepaumnmn: yuyebHo-HarnsgHoe msga-
Hue / A.l. iBaHos, I'W. 3arpebun — M.: usg. MUNTAuKK, 2012.
—19c.

MetenuH, A. 3D-MmopgennposaHune B SketchUp 2015 — ot npo-
ctoro k cnoxHomy. Camoyuutens / A. lMNMetennn — unzg. AMK
Mpecc, 2015.— 370 c., ISBN: 978-5-97060-290-4.
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